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Abstract 
Early childhood experiences, both in the home and in non-parental early childhood 
education and care (ECEC) settings, lay the foundation for social-emotional adjustment. 
The extant literature using two key designs provides different forms of evidence for this 
association. While small, randomised, experimental studies of ‘at-risk’ populations have 
shown positive effects of model ECEC programs on behavioural outcomes, large-scale 
longitudinal effectiveness studies have produced less consistent results and small effect 
sizes. A position paper by Phillips, Fox and Gunnar (2011) suggested that the 
explanation for these inconsistencies was individual difference among children in the 
sampling, and proposed the need to consider temperament as a key moderating variable. 
Therefore, the current thesis examined the moderating effect of temperament in 
explaining the relationship between ECEC environment and social-emotional outcomes. 
 
Temperament affects how children both contribute and respond to their environment, 
and ‘difficult’ temperament—defined as the outer range of temperamental traits—poses 
problems for some young children. This thesis set out to identify the components of 
ECEC programs associated with the social-emotional adjustment of young children, and 
specifically those that deliver more favourable outcomes for children with difficult 
temperament. The thesis focused on two theoretical explanations of the underlying 
mechanism connecting temperament and ECEC environment: dual-risk/diathesis–stress 
theory and differential susceptibility theory. The first theory suggests that vulnerable 
children will equal the performance of less vulnerable children in optimal environments. 
The latter theory focuses on child plasticity, and presents the stronger hypothesis that 
more reactive children will actually exceed the performance of other children in optimal 
environments. Additionally, the possibility that difficult temperament may affect the 
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selection of ECEC environments—thereby exacerbating problems or ameliorating 
difficulty—was also addressed. 
 
The thesis is important for two key reasons. First, optimising the ECEC environment is 
important at a time of almost universal ECEC attendance, and when ECEC programs 
are looked on as windows of opportunity to set the foundations of self-regulation and 
social adjustment. There is evidence that this is particularly important for children with 
difficult temperament. Failure to establish positive life trajectories in the early years 
leads to social-emotional problems during childhood, which may extend to problems of 
anxiety, depression, violence and criminality in adulthood, with associated social and 
economic costs. In addition, selection bias is important because selection of the ECEC 
experience may affect outcomes for children with difficult temperament, producing a 
‘double jeopardy’ or, in the case of an optimal environment, a ‘compensatory’ or 
enhancement effect. 
 
This thesis presents three scholarly journal articles in publication format. The first 
paper, written for an Australian audience, sets the scene by reviewing extant literature, 
and providing a position statement arguing the need for an individual difference 
approach to the study of the relationships of child temperament with ECEC 
environments, in terms of social-emotional development outcomes. The second paper 
presents the central empirical research. Using the data from the E4Kids cohort (N = 
2,500), this paper examines the contribution of three domains of ECEC interactional 
quality to social-emotional behaviours: the dimensions of temperament most sensitive to 
ECEC environment, the moderating effect of temperament on the relationship of ECEC 
environment and social-emotional behaviours, and the underlying mechanism of this 
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relationship. The final paper follows from the findings of the effects of ECEC 
environments on children with difficult temperament to explore the selection of these 
children into ECEC programs. The association of temperament with both quantity (age 
at entry and hours of attendance) and quality (type of program and observed quality 
using the Classroom Assessment Scoring System) of care is explored. 
 
The results indicate that: (i) low instructional support predicts internalising and 
externalising problems, (ii) inflexibility is the dimension of temperament most sensitive 
to ECEC environment, (iii) inflexibility moderates the association of instructional 
support with internalising behaviour, (iv) there is a dual-risk explanation of the 
association, (v) highly inflexible children (for whom we have temperament data) are 
over-represented in classrooms with higher instructional and organisational support and 
(vi) low approach sociability children (for whom we have temperament data) are over-
represented in classrooms with higher instructional quality. 
 
This thesis makes an original contribution to the extant knowledge in two key ways. 
First, the thesis identified instructional support in ECEC environments as central to 
optimising social-emotional outcomes for children with difficult temperament. 
Therefore, there is an imperative to optimise instructional support, which is currently 
measured as being poor quality in Australia, the United States and the United Kingdom. 
Professional development and pre-service training to improve instructional support are 
vital. Second, the finding that highly inflexible children are over-represented in higher 
quality classrooms shows that child factors influence the selection of the ECEC 
experience, and could have a compensatory or enhancement effect on social-emotional 
development. Finally, the finding that temperament is associated with selection into 
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higher-quality ECEC is important methodologically, demonstrating a temperament 
sampling bias. Control of this individual difference factor needs to be considered in 
future studies examining the effects of the ECEC experience on child outcomes. 
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Prologue 
In conducting the research documented in this thesis, the author drew upon 
personal experiences as a parent of three children, an educator working in classrooms, 
and a principal in diverse settings. These experiences led her to observe the role of 
temperament in the interactions of children with their social learning environments. 
Reflecting from retirement on a lifetime of involvement with children, in family and in 
schools, the importance of temperament in the interactions of children with their social 
learning environments stands out as a crucial contributor to developmental pathways to 
adulthood. 
In the family situation, two children with ‘easy’ temperament travelled easily 
and happily through kindergarten and school, regardless of teacher and situation, and 
reached developmental goals appropriately. A third child with a more ‘difficult’ 
temperament encountered classrooms where she became overwhelmed, and these 
experiences contributed to a disrupted developmental pathway. Using the terminology 
of prominent developmental psychologists, Lee Robins and Michael Rutter, the pathway 
to adulthood of the first two children may be seen as ‘straight’, with developmental 
milestones being reached appropriately, while the pathway of the third child to 
adulthood may be viewed as ‘deviant’ (Robins & Rutter, 1990). Reflections on this 
personal experience motivated attention beyond the home environment to consider non-
parental environments. Although extensive research has examined the interaction of 
parenting and ‘difficult’ temperament, the outcomes of the interaction of ‘difficult’ 
temperament in ECEC environments is at its beginning (Phillips et al., 2011). 
Teaching children requires effort, and some children naturally require more 
effort than others (Houts, Caspi, Pianta, Arseneault & Moffitt, 2010). In the classroom, 
dealing with aggression and withdrawal related to difficult temperament were found to 
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pose challenges related to time and effort. The question arose: How can a teacher create 
a classroom environment that provides support for children with difficult temperament, 
while conserving time and energy for delivering curriculum? Later, and from an 
administrative perspective, further questions emerged: Why do some children with 
difficult temperament do so well in some classrooms, but fail to do so well in other 
classrooms? How are the classrooms different? What components of classroom 
environment most positively affect outcomes for children with ‘difficult’ temperament, 
effectively and efficiently? Studies addressing these questions are important. Although 
much research has been directed at optimising classroom practice at the group level, 
addressing issues related to individual difference in early childhood may well provide 
knowledge to support those with a more difficult temperament, while also potentially 
serving to identify best practice more generally. 
 
 
 Chapter 1: Introduction 
Positive early childhood experiences provide the foundation for positive lifelong 
social and emotional adjustment (National Scientific Council on the Developing Child, 
2010). While early home experiences have been shown to have the greatest influence on 
preparing a child for positive lifelong learning (National Institute of Child Health and 
Human Development, 2006), non-parental care experiences also play an increasingly 
important role (Harrison, Ungerer, Smith, Zubrick & Wise, 2009; Organisation for 
Economic Co-operation and Development [OECD], 2013). Social change has resulted 
in an exponential use of early childhood education and care (ECEC) services in the 
twenty-first century. Over one million Australian children aged zero to five years 
currently attend ECEC services (Department of Education Employment and Workplace 
Relations, 2013). About 60 per cent of Australian four- to five-year-olds attend ECEC 
programs (OECD, 2006, 2011) and, by school entry, 98.8 per cent of children have 
attended an ECEC program (Department of Education Employment and Workplace 
Relations, 2013). Due to this growth in exposure to ECEC, the effect of these 
experiences on young children’s social-emotional development is now an issue of 
importance not only to parents, but also to society. 
Comprehensive longitudinal studies of ECEC services in the United States (US) 
(National Institute of Child Health and Human Development [NICHD]) and United 
Kingdom (UK) (Effective Provision of Pre-school Education [EPPE]) have guided 
policy and practice. These studies have shown that children attending ECEC programs 
assessed as being of high quality are more likely to have positive social skills and 
social-emotional adjustment than those attending ECEC programs assessed as being of 
relatively poorer quality (Phillips et al., 2011). These findings draw attention to two 
important questions in the fields of Early Education and Child development. The first 
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asks: What constitutes high quality ECEC? Three decades of research focusing on this 
question has provided only a partial definition of ECEC quality.  
Initial focus was on the most easily quantifiable aspects of programs; staff–child 
ratios, group size and teacher qualification. These factors, while associated with child 
outcome predicted a relatively small amount of variance in child outcomes once 
confounders were controlled (Crockenberg, 2003). Across time, however, development 
of observational systems that can be applied to large samples have shown that the 
relational environment, including both child-child and adult-child relationships best 
predicts child outcomes and is a better focus to define ECEC quality. While a focus on 
relational aspects of ECEC environment has increased the variance explained in child 
development there remains considerable unexplained variance (Early et al., 2002; 
Mashburn et al., 2008).  
Attention has recently turned to the second question: Are there differential 
effects of the quality of ECEC environment on children’s development? There have 
been conflicting findings about the effects of quality and quantity of ECEC on 
problematic behaviour and social competence (Pluess & Belsky, 2009), and not all 
children begin formal schooling with an equal chance of success (Harrison et al., 2009; 
Thorpe et al., 2004). For this reason, researchers in early childhood education have 
turned their attention from what is best for children generally to how ECEC affects 
children differentially (Boyce & Ellis, 2005; Pluess & Belsky 2009) . Individual 
difference in young children’s reactions to ECEC environments is now central to 
academic investigations of the effects of ECEC, with difference in temperament 
becoming a major focus (Phillips et al., 2011). Studies in biogenetics and developmental 
psychology are contemporaneously presenting a new approach to the study of individual 
difference in response to quality of environment (Boyce & Ellis, 2005; Pluess & Belsky 
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2009). They highlight the proposition that very sensitive individuals may respond very 
differently to quality of ECEC environments compared with less sensitive (or more 
resilient) children. This proposition is the focus of the current thesis. The studies 
presented use The Classroom Assessment Scoring System (CLASS) (Pianta, La Paro & 
Hamre, 2008), an observation measure of relational quality, to examine the effects of 
emotional support, classroom organisation and instructional support on the behavioural 
adjustment and behavioural difficulties of children with a more difficult temperament. 
In this thesis, the focus of measurement of individual difference is child 
temperament. A key proposition of linking ECEC quality and child social and emotional 
behaviours is that more reactive children are those both more susceptible to poor quality 
environments and more likely to do well in positive environments. Temperament 
measures use generalised behavioural patterns to assess dimensions of underlying 
neurological reactivity. Chapter 4 of this study reviews the very large body of research 
on temperament, and definition of difficult temperament. This literature is built on the 
work of Thomas and Chess (1977). The studies presented in this thesis use the work on 
dimensions of temperament for the Australian Temperament (Sanson, Smart, Prior, 
Oberklaid & Pedlow, 1994) – approach sociability, persistence and inflexibility (a 
composite of irritability and uncooperativeness). The study contributes to the theoretical 
debate and empirical work on the nature of individual differences of response to 
environmental experiences related to temperament. The translational aim of the study is 
to inform ECEC providers and practitioners of components of ECEC provision that 
most affect children with difficult temperament and, as these children are likely to be 
barometers of quality, to inform debate regarding ECEC quality more broadly. 
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1.1 Background: Research Perspectives 
In recent years, two formative research approaches in developmental psychology 
have been changing the way researchers view the interaction of genetic attribute and 
environmental exposure. The first approach involves the development and testing of a 
new theory (the differential susceptibility theory) to explain the interaction between 
genes and environment. The second approach is to move from a generalised 
examination of the reaction of children to their environments, looking at the main 
effects, to a more individual difference approach that employs individual difference 
variables in a moderation model. Three published papers were the catalyst for the 
current study, which examines the moderating effect of temperament on children’s 
experiences in their ECEC environments. 
The first article—‘Differential Susceptibility to the Environment: An 
Evolutionary-neurodevelopmental Theory’ (Boyce & Ellis, 2005)—proposes a new way 
of looking at developmental research. Boyce and Ellis (2005) noted that, from two 
different areas of research related to the interaction of individuals to their environments, 
a common model is emerging. These evolutionary approaches—biological sensitivity to 
context theory, from the field of biogenetics, and differential susceptibility theory, from 
the field of developmental psychology—converge on the hypothesis that some 
individuals are more susceptible than others to both negative and positive environmental 
conditions. The differential susceptibility theory extends the widely accepted dual-risk 
model that some children are more negatively affected by unsupportive environments, 
but, with support, can adjust as well as their less sensitive peers. The new hypothesis 
challenges the concept of temperamental ‘difficultness’ on the basis that increased 
sensitivity and reactivity is potentially beneficial. This leads to the possibility that, if 
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children with so-called difficult temperament respond to environments more strongly 
than their peers, they may actually be more effective or more sensitive barometers of 
ECEC quality than children with ‘easier’ temperament. Testing the differential 
susceptibility theory by examining interactions of temperament with quality of ECEC in 
this study contributes to the debate. 
A second article—‘Differential Susceptibility to Rearing Experience: The Case 
of Childcare’ (Pluess & Belsky, 2009)—applies the new differential susceptibility 
paradigm to interactions between children with difficult temperament and their ECEC 
environments. Pluess and Belsky (2009) provided evidence that negatively emotional 
infants appear to be more affected by the quality of care they experience—both 
negatively and positively—thus providing evidence to support the differential 
susceptibility hypothesis. This study, which used data from the NICHD Study of Early 
Child Care and Youth Development (SECCYD) in the US, provides a starting point for 
subsequent research examining the interaction of temperament and ECEC 
environments. Studies in different contexts, using a variety of approaches, may help 
determine when and under what conditions a child’s interactions with their ECEC 
environments are best explained by differential susceptibility or dual-risk model. 
Third, in the article titled ‘Same Place, Different Experiences: Bringing 
Individual Differences to Research in ECEC’, Phillips et al. (2011) argued that new 
research on temperament offers an exciting opportunity to reopen questions first posed 
in the 1980s about how individual differences in children affect their responses to their 
ECEC environments. To date, research has not provided answers to the problem of 
identifying the children who are most sensitive to variation in quality of ECEC 
environments. Phillips et al. identified temperament as an important domain of 
exploration and called on researchers to place emphasis on increased specificity to the 
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measurement of temperament, and better descriptions of which aspects of temperament 
are involved in shaping trajectories of social and emotional development for children 
with varying ECEC experiences. They further noted that the evidence they reviewed 
raises the possibility that the emergence and nature of both positive and negative social-
emotional effects associated with ECEC depend on the interplay between children’s 
individual differences—notably those associated with temperament and stress reactivity, 
and the circumstances of their ECEC experience. This is particularly the case with 
regard to the social challenges posed to young children, and how well the children are 
supported by their adult carers (Buyse, Verschueren, Doumen, Van Damme & Maes, 
2008; Crockenberg, 2003; Peisner-Feinberg et al., 2001). Therefore, there is an 
argument for research that determines the contribution of aspects of ECEC 
environments to the social and emotional outcomes of young children, the dimensions 
of temperament that are most sensitive to components of ECEC environments, and 
whether temperament actually does moderate associations between ECEC environments 
and social-emotional behaviours. 
Optimising the ECEC environment for children with difficult temperament 
involves supporting them to self-regulate the behaviours associated with their 
temperament difficulties. There is clear evidence that failure to make social-emotional 
adjustments as a young child predicts short- and long-term negative outcomes, ranging 
from poor adaptation in the transition to formal education, to later academic failure and 
long-term emotional insecurity and behavioural problems. This research is examined in 
more detail in Chapter 2. Although the most potent force helping young children make 
social-emotional adjustments to their behaviours is found in the family, ECECs have an 
increasingly important role to play as children spend more time in these settings. The 
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current study aims to identify the role of ECEC settings in supporting the optimal 
development of children with more vulnerable dispositions. 
1.2 Methodological Issue: Selection Effects 
In addition to the theoretical debate regarding the underlying paradigm that 
explains the interaction of temperament and environment, there is also a related 
methodological issue in developmental psychology regarding the study of ECEC 
settings. While the use of randomised control trials have demonstrated significant causal 
effects of ECEC programs on lifetime outcomes (Schweinhart et al., 2005), these 
studies are limited to single experimental programs and do not provide evidence about 
the range of ECEC programs being delivered at population level. To obtain such large-
scale evidence necessitates correlation studies with statistical control of confounding 
influences of the effect of ECEC programs on developmental outcomes (Duncan & 
Gibson-Davis, 2000). Current research examining the effects of ECEC programs on 
children’s social-emotional development presents conflicting results about the effects of 
ECEC. One possible explanation is that variation in the temperament of the population 
samples may play a role. That is, parent selection of ECEC may be systematically 
related to child temperament and contribute to the conflicting results. Selection effects 
may play a role in the interactions of temperament with ECEC environments. For 
example, earlier entry to ECEC may be a parent response to their child’s more difficult 
temperament (Lamb, 1979). This study contributes to the methodological approaches 
alongside investigating the substantive effects on child development. 
1.3 Purpose and Specific Aims 
Temperament is a focus of studies of individual difference in childhood because 
it captures both biogenetic predisposition and interactions with environment. The focus 
of the current study is the interaction of temperament within ECEC settings. The study 
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purports to contribute to developmental psychology research in three ways. First, the 
study aims to determine which components of ECEC programs deliver more favourable 
outcomes for children with difficult temperament. The study applies the Classroom 
Assessment Scoring System (CLASS) (Pianta, La Paro & Hamre, 2008) to define 
classroom quality in terms of domains of emotional, organisational and instructional 
support. This is in line with the current focus on process quality of ECEC environments 
(Section 3.4). Dimensions of temperament used in the study (approach sociability, 
persistence and inflexibility) are drawn from the work of Sanson, A., Smart, D., Prior, 
M., Oberklaid, F. & Pedlow, R. (1994). This aim is reflected in Research Questions 1, 
2, and 3 (Section 1.4). Second, the study aims to contribute to developmental theory by 
empirically testing two theories of interaction between temperament and ECEC 
environment: dual-risk/diathesis–stress theory and differential susceptibility theory. The 
final aim is to contribute to research methodology by examining whether temperament 
influences selection into ECEC program type and quality. The possibility of addressing 
such large aims is afforded through access to a large and current dataset of 2,500 
children attending ECEC programs in Australia, via the Effective Early Educational 
Experiences for Children (E4Kids) study. This study is discussed in detail in Chapter 6. 
1.4 Research Questions 
Research Questions 1 to 4 address the central issues examined in this study. 
Question 5 relates to the methodological issue of selection effects: 
• Question 1: What is the contribution of the emotional, organisational and 
instructional support of the ECEC learning environment to variation in 
children’s social-emotional behaviours? 
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• Question 2: What dimensions of temperament are most sensitive to 
emotional, organisational and instructional support in the ECEC 
environment?  
• Question 3: Does temperament moderate associations between ECEC 
environment and social-emotional outcomes? 
• Question 4: Do this study’s findings concerning the moderating effect of 
temperament support a dual-risk/diathesis–stress or a differential 
susceptibility theoretical interpretation?  
• Question 5: Does child temperament affect parent selection of quantity and 
quality of early education and care? 
1.5 Significance and Scope 
Previous ECEC research has assumed that all children are influenced equally by 
the quality of their ECEC environments; however, emerging evidence is challenging 
this position and advocating a focus on individual difference in environmental response. 
This study extends current knowledge by adopting an individual difference approach 
that focuses particularly on children with difficult temperament. Outcomes for children 
with difficult temperament are often sub-optimal in both the short- and long-term in 
terms of social-emotional adjustment (Miner & Clarke-Stewart, 2008; Ortiz & del 
Barrio Gándara, 2006). By identifying features of the ECEC environment that best 
support these children, their ECEC experience can be optimised. Further, as difficult 
temperament is an index of greater environmental sensitivity, exploring ‘what works’ 
for these children offers the potential to identify what is most effective in ECEC 
environments in delivering positive developmental outcomes more generally. 
The data for the current study were drawn from the large, longitudinal study, 
E4Kids (Tayler, Ishimine, Cloney, Cleveland & Thorpe, 2013). E4Kids is providing 
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evidence of the effectiveness of existing programs and components of programs in order 
to inform government and policy decisions and enable improvement of the quality of 
ECEC in the Australian context. The study assesses the effect of ECEC participation on 
child cognition, social inclusion and health and wellbeing during the preschool and 
early school years, until the child turns eight years old. The E4Kids sample is large and 
representative of urban and rural communities. It examines three types of services (long 
day care, family day care and kindergarten) and represents a cross-section of 
socioeconomic communities, thereby allowing some generisability of findings. 
Researchers in recent years have learnt to be wary of generalisation across cultures and 
circumstances when studying the effects of ECEC on development (Lamb & Ahnert, 
2006; Love et al., 2003). For example, although the NICHD study is impressive, with 
the researchers commended for careful, creative and painstaking work, their findings 
hinge on the specific context in which their results were obtained (Love et al., 2003).  
E4Kids is the first large study in Australia to use the Classroom Assessment 
Scoring System (CLASS) (Pianta, La Paro & Hamre, 2008)—the most recently 
developed and reliably effective instrument to measure interactional quality in ECEC 
environments in terms of emotional support, classroom organisation and instructional 
support (Hamre, Pianta, Mashburn & Downer, 2007). 
The current study contributes to research in the field in three ways. First, the 
three dimensions of temperament (approach sociability, persistence and inflexibility 
[reactivity]) are examined separately. Previous studies have employed an infant (six 
months) measure of temperament as a composite of several dimensions. The exploration 
of dimensions allows the identification of the inputs of different forms of difficult 
temperament. Second, the study contributes to debate in the field of developmental 
psychology about the nature of interactions between children and their environments—
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dual-risk versus differential susceptibility (Pluess & Belsky, 2009). The study applies 
recent stringent criteria (Roisman et al., 2012) against which to judge the research 
findings in terms of these explanatory theories. This is one of the first studies to use the 
comprehensive statistical analysis method to determine the nature of the interactions. 
Finally, a further contribution is considering the selection effects relating to ECEC 
usage patterns. This is important because identifying a selection bias associated with 
temperament will aid interpretation of prior studies and provide direction for use of 
temperament as a control variable in future studies. 
As the current study is embedded within E4Kids—a large project supported by 
federal and state governments in Australia—it presents the possibility for rapid 
translation and uptake. The findings have direct implications for government policy and 
for family and educator decision-making. By identifying which children are most 
sensitive to variation in the quality of ECEC, and identifying the components of ECEC 
that are most supportive of learning, the study is expected to: 
1. at the government and policymaking level: 
• inform directions to prevent problems for children with difficult 
temperament by providing appropriate experiences, rather than 
remediating after inappropriate ones 
• inform directions for early investment that establish positive pathways of 
development for children with difficult temperament and avoid the 
outcomes of negative pathways 
2. at the family and ECEC provider level: 
• inform parents of children with difficult temperament regarding their 
decisions related to non-parental care 
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• inform educators regarding the particular needs of children with difficult 
temperament and how to optimise their ECEC environments 
• support children with difficult temperament by optimising their ECEC 
environments. 
1.6 Definitions: Temperament and ‘Difficult’ Temperament 
Definitions of temperament reflect the complexity of the construct. In this study, 
temperament is defined as an individual’s style of responding to people, events and 
other environmental stimuli (Caspi, Bem & Elder, 1989; Curby, Rudasill, Edwards & 
Pérez-Edgar, 2011; Rothbart, Ahadi & Evans, 2000). ‘Difficult temperament’ is a term 
used by researchers that refers to proneness to negative emotionality, low adaptability, 
high impulsivity and low emotional regulation (Bradley & Corwyn, 2008; Gallagher, 
2002; Pluess & Belsky, 2009; Vitaro, Barker, Boivin, Brendgen & Tremblay, 2006). 
Difficult temperament in this study is measured in terms of approach sociability, 
persistence and inflexibility through the Short Temperament Scale—a well validated 
measure of children’s temperament (Prior, Sanson, Smart & Oberklaid, 2000). 
1.7 Limitations 
This study is based on data collected in naturally occurring contexts of ECEC. In 
the absence of experimental approaches (such as randomisation trials), the study is 
necessarily a correlational design that depends on statistical control. As with any 
correlation study, there are limitations of inference to causality. 
1.7.1 A note about spelling and terms. 
Although the thesis is an Australian study and Australian spelling is appropriate, 
two of the papers included in the study have been submitted to American journals and 
were subsequently required to use American spelling.  
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There is some confusion related to non-parental care terms in the literature. This 
may reflect changing perceptions of the purpose of non-parental care as a result of 
studies showing the long-term effects of early learning. Both in the US and Australia, 
this changing emphasis is reflected in terminology. Non-parental care in the US is 
referred to as childcare or early childhood education (ECE). Non-parental care in 
Australia is referred to as day care or early childhood education and care (ECEC). 
1.8 Structure of Thesis 
This thesis has nine chapters (see Figure 1.1). Chapter 1 introduces the research 
and places it in a research context. Chapters 2 to 4 present a related review of key 
published literature that led to this study. Chapter 2 highlights the importance of social-
emotional problems in young children, their families and the wider community. 
Chapters 3 and 4 examine the literature related to temperament and ECEC, and identify 
gaps in the literature regarding interactions between ECEC environment and difficult 
temperament. The research reported in Chapters 3 and 4 is summarised as a position 
statement paper in Chapter 5, which makes a case for the need for further research. This 
paper was published in the Australasian Journal of Early Childhood in 2012. Chapter 6 
places this doctoral research in the context of its parent study, E4Kids, together with a 
presentation of research design and methodology. Also in this chapter, methodological 
issues in ECEC research (selection effects) and differentiation of the nature of the 
interaction of ECEC environments and difficult temperament are raised. Chapter 7 
presents the central research in this thesis in the form of a paper titled, ‘Differential 
Response to Qualities of Early Childhood Education and Care Environment: Inflexible 
Temperament Moderates Social-emotional Difficulties’, is under review at the 
American Educational Research Journal. Chapter 8 presents a paper under revision at 
the Early Childhood Research Quarterly, examining the search for selection effects in 
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the E4Kids data. Chapter 9 contains the conclusions attained from the research, together 
with the research’s limitations and recommendations. 
 
 




















































Figure 1.1. Structure of thesis.
D. GENERAL DISCUSSION 
 
Chapter 9. Discussion and Conclusions 
 
C. EMPIRICAL STUDIES 
 
Chapter 6: Empirical Studies: Development of Papers 2 and 3 
• E4Kids: Optimising early learning and social experiences; sample; procedures, data, measures 
• The PhD study: An added dimension 
• Development of Paper 2: Research questions, conceptual diagram, methodology, addressing 
selection bias, a joint paper, publication title, authors, publication status 
• Development of Paper 3: Research design, research questions, methodology, a joint paper, 
publication title, authors, publication status, Early Childhood Research Quarterly 
 
Chapter 7: Paper 2—Differential Response to Qualities of ECEC Environment: Inflexible 
Temperament Moderates Effects on Social-emotional Adjustment. American Educational Research 
Journal (Under Review) 
 
Chapter 8: Paper 3—In What Way is Difficult Temperament Associated with the Quantity and Quality 
of ECE? Early Childhood Research Quarterly (Under Revision) 
A. INTRODUCTION 
 
Chapter 1: Introduction to thesis and thesis outline 
B. LITERATURE REVIEW AND THEORISATION 
 
Chapter 2: Why are Social-Emotional Behaviours so Important? 
• Social emotional development, self-regulation, internalising and externalising problems 
• The short- and long-term outcomes of problem social-emotional behaviours 
• Early experience, social-emotional learning and social-emotional behaviours 
• The role of ECEC 
• Rationale for research 
 
Chapter 3: Same Place, Different Experiences—The Need for An Individual Difference Approach to 
Study the Effects of ECEC on Children’s Behavioural Outcomes 
• Historical and social context 
• The changing focus of ECEC research 
• Quality of ECEC environments 
• Process quality and behavioural outcomes 
• Individual difference and selection bias 
 
Chapter 4: Individual Difference—Temperament, Vulnerability and Potential 
• Historical context 
• Temperament a product of nature and nurture 
• Temperament, environment, behaviour: goodness of fit 
• Dimensions of temperament 
• What is difficult temperament? 
• The interaction of temperament and ECEC environment 
 
Chapter 5: Paper 1—Is Quality More Important if You’re Quirky? A Review of the Literature on 
Differential Susceptibility to Childcare Environments. Australasian Journal of Early Childhood (2012) 
 Chapter 2: Literature Review—Why are Social-emotional 
Behaviours so Important? 
A strong body of literature attests to the importance of social-emotional learning 
in early childhood for directing lifelong development and achievement outcomes 
(Bierman et al., 2008; Chesebrough, King, Gullotta & Bloom, 2004; Schweinhart et al., 
2005). Early education experiences inside and outside the home are key to social-
emotional learning and behavioural adjustment (Campbell et al., 2012; Moore, 2006; 
Price-Robertson, Smart & Bromfield, 2010). By averting social-emotional problems in 
early childhood, positive life trajectories are established (Schweinhart et al., 2005). 
While there are many points at which intervention can be undertaken with positive 
effect on the lives of children and young people, intervention in early childhood has 
been identified as the most effective time to influence the future development of the 
child, and indeed has been identified as a window of opportunity (Moore, 2006; 
Tremblay, 2008). Previous studies (such as NICHD and EPPE) have examined the 
effect of ECEC on behavioural outcomes for both general populations of children and 
for socially disadvantaged children and those at higher risk of experiencing difficulties 
(see Chapter 3). To date, no studies have examined the effects of particular programs or 
aspects of ECEC preschool programs and their interactions with individual differences. 
The current study seeks to address this gap. 
The review of the literature is presented in three chapters: Chapter 2 examines 
the literature relating to social-emotional behaviours—the outcome variable in this 
study—to establish its theoretical and practical significance in terms of short- and long-
term effects on developmental and achievement outcomes. The chapter concludes with 
an examination of the importance of early education experiences, both inside and 
outside the home, on social-emotional behaviours. Chapter 3 examines the literature 
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examining ECEC quality—the primary predictor variable in the current work. The 
review traces the changing focus of ECEC research from a focus on the contribution of 
program type on general child populations (main effects models) to an examination of 
the intersection of program quality with child characteristics, with a focus on social-
emotional outcomes (individual difference models). Chapter 4 examines the literature 
on individual difference in temperament—the proposed moderating individual 
difference variable. The chapter raises questions related to the moderation of the effects 
of temperament on the relationship between ECEC quality and social-emotional 
outcomes. 
In conducting a study geared towards optimising ECEC environments for 
children with difficult temperament, it is first necessary to make a case for selecting 
social-emotional behaviours as the outcome variable in this research. The review in this 
chapter will be addressed in six sections: 
1. definition of social-emotional development, self-regulation and internalising 
and externalising problems 
2. examining the short- and long-term outcomes of social-emotional 
behavioural difficulties 
3. examining the effects of early experience inside and outside the home on 
behavioural outcomes 
4. examining the evidence regarding ECEC services 
5. providing a rationale for the current study 
6. summary and implications for this thesis. 
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2.1 Social-emotional Development, Self-regulation and Internalising 
and Externalising Problems 
2.1.1 Social-emotional development. 
Positive social-emotional adjustment in early childhood is the foundation for 
positive life trajectories, and this foundation is laid in the early years of life. Social-
emotional development includes the child’s ability to experience, express and manage 
emotions, and the ability to establish positive relationships with others (Cohen, 
Onunaku, Clothier & Poppe, 2005). That is, social-emotional development involves the 
ability to make friends, express anger in a socially acceptable way, take care of someone 
needing help, wait patiently, follow rules and enjoy being with others (Zero to Three, 
2004). Responsive caregiving supports infants in beginning to regulate their emotions 
and develop a sense that their environments are predictable, safe and responsive to their 
needs (California Infant/Toddler Learning and Development Foundations, 2013; 
Murdoch Children’s Research Institute & The Royal Children’s Hospital, 2012; OECD, 
2011). This early learning to self-regulate emotion provides the foundation for 
developing positive social-emotional behaviour and social competence, and is 
associated with stronger cognitive and work skills later in school (Clark, Pritchard & 
Woodward, 2010; Harrison et al., 2009; National Scientific Council on the Developing 
Child, 2004). 
2.1.2 Self-regulation of emotion and behaviour. 
Underlying the ability to regulate emotion and adjust social-emotional behaviour 
is the executive functioning process of self-regulation (Blair & Diamond, 2008; 
Eisenberg, Valiente & Eggum, 2010). Self-regulation is the cornerstone of school 
readiness, school achievement and attendant lifetime trajectories of wellbeing, social 
inclusion and productivity (Alexander & Entwisle, 1988; Blair, 2002; Duncan et al., 
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2007; Eisenberg et al., 2010). Recent advances in neuroscience highlight connections 
between emotion, social-emotional functioning and cognition that affect behaviour 
(Immordino-Yang & Damasio, 2007). That is, neurobiological evidence suggests that 
the aspects of cognition drawn on most frequently in schools—learning, attention and 
social functioning—are profoundly affected by the processes of emotion. Blair (2002) 
claimed a central role for emotionality in school readiness because emotionality may be 
particularly relevant to brain development in areas of the cortex that underlie the 
cognitive processes involved in self-regulated learning. Very recent support for this 
view was presented in Blankson et el. (2013). These researchers found active 
associations between and among emotion control, cognitive control, emotion 
understanding and cognitive understanding. 
Developing self-regulation is thus understood to reflect an emerging balance 
between processes of emotional arousal and cognitive regulation. Inability to regulate 
attention and behaviour early in life interferes with positive adaptation and adjustment. 
For example, McClelland, Morrison and Holmes (2000) illustrated how learning-related 
social skills affect academic achievement at the beginning of formal schooling, and 
these effects continue through to second grade. Failure to regulate attention and 
behaviour may be very serious—to the extent that children in preschool programs in the 
US are being expelled for unmanageable behaviours (Blair & Diamond, 2008). 
Examining the effect of ECEC environments in terms of social-emotional behaviours is 
thus significant and timely. While the ability to regulate social-emotional behaviour 
predicts school success and positive life trajectories, failure to regulate predicts short- 
and long-term negative outcomes (Blair & Diamond, 2008; Curby et al., 2011). 
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2.1.3 Internalising and externalising problems. 
Social-emotional problems manifest in both internalising (such as social 
withdrawal, anxiety, depression and psychosomatic reactions) and externalising (such as 
noncompliance and aggression), with related effects on academic and social outcomes 
(Eisenberg et al., 2001). In their review connecting temperament with social 
development, Sanson, Hemphill and Smart (2004) provided evidence that infant 
negative reactivity predicts toddler and preschool inhibition, which subsequently leads 
to internalising behaviour problems later in childhood. Similarly, negative emotionality, 
impulsivity and activity predict externalising behaviour problems at four years of age. 
Crockenberg and Leerkes (2005) also found that long hours in non-parental care are 
associated with more externalising in children easily frustrated during infancy, and more 
internalising in children who are upset by novelty as infants. Further, they noted that 
failure to regulate fearfulness or make over-assertive approaches to others could be 
expected to predict failure in adjusting to school. 
Much less is known about internalising disorders than externalising disorders, 
partly because they are only noticed when extreme (McCartney & Phillips, 2011). 
However, internalising problems in preschool are associated with later problems with 
fearfulness, behavioural inhibition, anxiety and depression (Mesman, Bongers & Koot, 
2001; Rapee, 2002; Ţincaş, Benga & Fox, 2006). Externalising problems not only have 
negative outcomes for the children displaying them, but also can adversely affect 
classmates. Modest increases in aggression and oppositional behaviour in a classroom, 
particularly if this applies to many children, present a distraction from positive learning 
(Houts et al., 2010; Pluess & Belsky, 2009). Thus, it is important that risks for 
internalising and externalising problems are identified, and appropriate prevention and 
early intervention responses are employed. 
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2.2 The Short- and Long-term Outcomes of Problem Social-emotional 
Behaviours 
2.2.1 Social emotional behaviours and readiness for formal education. 
Children begin school with very different chances of learning success and social 
inclusion. Teachers of children in their first year of formal schooling note considerable 
variation in the behaviours of school entrants that are associated with their ability to 
self-regulate. These variations have been found to be associated with differences in the 
child’s prior experiences at home and ECEC settings (Bowes, Harrison, Sweller, Taylor 
& Neilsen-Hewett, 2009; Eivers, 2010; Thorpe et al., 2004). Data from the National 
Centre for Education in the US indicate that teachers’ predominant concern for children 
entering school is regulatory aspects of children’s behaviour, rather than early academic 
learning (Lewitt& Baker,1995, as cited in Blair, 2002).The data from the National 
Centre for Education Statistics survey of kindergarten teachers ratings of child 
characteristics considered to be essential or very important to being ready to start 
kindergarten indicate teachers pre-dominant concern for self-regulatory aspects of 
children’s behaviour such as can follow directions, is not disruptive in class, and is 
sensitive to other children’s feelings (Lewitt & Baker, 1995). While 84 per cent of the 
teachers in this study endorsed that children need to be able to communicate wants, 
needs and thoughts verbally (in a self-regulated manner), only 10 per cent considered 
knowing several alphabet letters, and seven per cent considered the need to be able to 
count to 20 as showing readiness for formal education (Blair, 2002). Denham (2006) 
noted that teachers view children’s readiness for formal education as relating to the 
ability to express emotion positively and regulate emotions and behaviours. Teachers 
have found that positive social, emotional and behavioural learning is essential for 
successful progress in formal education (Blair, 2002; Eisenberg et al., 2010). 
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In the last decade of the twentieth century, extensive research highlighted the 
importance of social-emotional adjustment in readiness for formal education (e.g. 
Carlton & Winsler, 1999; Raver & Zigler, 1997; Wentzel & Asher, 1995). Social-
emotional adjustment plays a major role in the types of relationships children form with 
peers and teachers, while poor social-emotional adjustment predicts poor relationships. 
For example, Ladd, Birch and Buhs (1999) demonstrated how stressful aspects of 
children’s peer relationships (such as peer rejection) and teacher relationships (such as 
teacher–child conflict) in the school environment adversely affect classroom 
participation and achievement. Shields et al. (2001) suggested that key aspects of 
emotional competence make unique and important contributions to children’s school 
adjustment, and that children’s ability to self-regulate is related to their ability to see the 
points of view of others and identify situations that elicit differing emotional responses. 
They emphasised the importance of early school interventions that focus on ‘at-risk’ 
children’s emotional worlds. 
In their meta-analytic review, La Paro and Pianta (2000) concluded that 
children’s abilities to relate to peers and teachers and adjust to new environments as 
they move through their early years contribute to their early school success. Raver 
(2003) suggested that the relationships that children build with peers and teachers in 
their early school life are based on their ability to regulate emotions in positive ways, 
and that those relationships then serve as a foundation that either helps or hinders 
children’s chances of succeeding academically. Further, Raver noted that children’s 
early academic skills and emotional adjustment may have an aggregated effect, so that 
young children who struggle with early reading and learning difficulties may grow 
increasingly frustrated and disruptive. 
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A focus on the importance of social-emotional learning for school readiness 
continues in current research. Mashburn and Pianta (2006) presented a more 
comprehensive model o social-emotional learning and school readiness. They 
considered social-emotional learning and school readiness as a function of an organised 
system of interactions and transactions among people (children, teachers and parents), 
settings (home, school and ECEC) and communities (neighbourhoods and 
governments). This wider context was also noted by Phillips, McCartney and Sussman 
(2007), who placed ECEC and early development in the influential Brofenbrenner and 
Morris (1998) ecological framework which provides socio-ecological models to human 
development. These authors apply the model by examining the child care context or 
microcosm, first. They then look at the meso-system of the home-child care interface, 
the exosystem of supports for child care providers, and the macrosystem reflected in 
public policy. The increasing awareness of the negative outcomes of problem. The 
increasing awareness of the negative outcomes of problem behaviours for at-risk 
children has continued to inspire researchers to closely examine the central role of 
social-emotional adjustment in early childhood. 
Susanne Denham (2006) reported paying increasing attention to the importance 
of social and emotional domains of development as crucial for both concurrent and later 
wellbeing and mental health, as well as for academic success. She noted that emotion 
and behaviour regulation is a central aspect of social-emotional competence, and that 
negative or positive emotions can need regulating when they threaten to overwhelm. 
With adult support and guidance, children gradually learn to regulate their emotional 
responses. However, disadvantaged children more commonly have less support and 
commence school with poorer self-regulation, with attendant adverse effects on their 
transition into formal education (Haltigan, Roisman, & Fraley, 2013). 
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An important example of this was found in recent research by Raver (2012), 
who drew attention to children’s self-regulation as a key mediating mechanism through 
which poverty has deleterious consequences for later life outcomes. She pointed out that 
over 21 per cent of children in the US today are poor, and the income gap between the 
richest and poorest children has widened dramatically over time. In Australia in 2010, 
17.3 per cent lived below the poverty line, as set by the OECD (Australian Council of 
Social Service, 2012), and the proportion of people in poverty rose by one third of a per 
cent from 2003 to 2010. However, Raver’s (2012) review concluded that the effect of 
poverty-related stressors on children’s self-regulation is modifiable through early 
educational intervention. 
Thus, over 20 years of research have shown that social-emotional learning lays 
the foundation for early and later academic and social success. Over that time, 
methodology and measurement issues have been refined in line with conceptualisation 
of social-emotional competence and expanded social-emotional assessment measures 
(Denham, 2006; Fraley, Roisman & Haltigan, 2013; Raver, 2004, 2012). 
While some academic skills may be helpful to children starting school, the key 
predictor of children’s adaptation and progress in formal schooling is children’s social-
emotional learning and adjustment. Thorpe, Cloney and Tayler ( 2010) encapsulated 
thinking in the field by noting that early learning experiences establish pathways for 
children’s motivation and long-term scholastic achievement, while early interactions 
and relationships with adults and peers establish pathways for their emotional security, 
sense of agency, self-regulation and social behaviour. What teachers of young children 
have learnt from experience (Blair, 2002), developmental researchers (e.g. Mashburn & 
Pianta, 2006) have learnt from studying the link between social-emotional learning and 
behavioural outcomes. 
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Neuroscientists have reached a similar conclusion by studying the connections 
among processes in the brain related to emotional and cognitive functioning. (Blair, 
2002; Immordino-Yang & Damasio, 2007). The challenge is to find ways to enhance 
the social-emotional adjustment of young children, to prevent or remediate early social-
emotional difficulties, and to ensure children’s readiness for formal education. The 
present study takes up this challenge by examining ECEC programs and components of 
programs to determine their effects on the social-emotional behaviours of children with 
difficult temperament. 
2.2.2 Social-emotional behaviours and school achievement. 
Social-emotional behaviours in the transition to school often have long-lasting 
effects (Rimm-Kaufman & Kagan, 2005). Social-emotional behaviours not only predict 
early academic and social success, but also have implications for later academic 
achievement and social success. Thus, children who have learnt to regulate their own 
behaviour in preschool years have an advantage not shared by less self-regulated 
children. Clark et al. (2010), by using the Wechsler Preschool and Primary Scale of 
Intelligence-Revised at age four years (WPPSI-R) and a battery of executive function 
tasks—including Tower of Hanoi (Welsh, Satterlee-Cartmell & Stine, 1999) and Shape 
School (Espy, 1997)—tested the relationship between executive functioning and 
achievement in mathematics. In particular, they noted that efficiency on individual 
measures of inhibitory control administrated at age four was associated with a five- to 
10-point advantage on a mathematics test two years later. Richland and Burchinal 
(2013) found that children with greater executive function skills and vocabulary 
knowledge in early elementary school displayed higher scores on a verbal analogies task 
at age 15. That is, children who are able to regulate their own learning by the end of 
preschool are on the way to success in mathematics and seeing relationships between 
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concepts in English and social studies in school. Further, Alexander, Entwisle and 
Dauber (1993) noted that the ability to stay on task is reinforced by higher 
achievements, and this encourages children to work for further success. 
A concern for early education researchers and professionals is that, although 
ECEC quality is mostly found to be related to a child’s ability to regulate behaviour, 
quantity of ECEC has been found not only to predict externalising behaviour in the 
preschool years, but that this effect continues through later primary schooling. For 
example, Belsky et al. (2007) found that children who experienced higher-quality ECEC 
displayed somewhat better vocabulary scores in the fifth grade than did children who 
experienced poorer quality care, but that children with more experience in any kind of 
non-parental ECEC continued to manifest somewhat more problem behaviours through 
the sixth grade. The challenge therefore is to provide high quality ECEC experience. 
Because social-emotional behaviours have been shown predict school achievement, 
further research may be needed to test the effect of quantity of higher quality ECEC on 
social-emotional behaviours  
The association between teacher–child relationships and long-term outcomes 
was investigated by Alexander et al. (1993) and Hamre and Pianta (2001). Alexander et 
al. noted that classroom behaviour is an important influence on academic development 
both by enhancing learning and through the dynamics of teacher–student relationships. 
Hamre and Pianta found that teacher–child relationships, as experienced and described 
by kindergarten teachers, predict academic and behavioural outcomes in elementary 
school through to eighth grade. Silver, Measelle, Armstrong and Essex (2005) also 
provided evidence that the unique and interactive ways that child characteristics, family 
characteristics and the teacher–child relationship contributed to the development of 
classroom externalising behaviour following the transition to school increased slowly 
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from kindergarten through to third grade. Social emotional behaviours set the 
foundations for academic and social success. 
2.2.3 Social-emotional behaviours and lifelong adjustment. 
Negative social behaviours may escalate from early physical aggression to 
violence and criminality in adulthood (Broidy et al., 2003). Aggression is a normal 
behaviour in toddlerhood. Thus, a foundational developmental task in early childhood is 
to learn how to regulate aggressive behaviour through using alternative pro-social 
behaviours (such as language). Theresa Estrem (2005) noted how, ‘relational and 
physical aggression tended to increase as language scores decreased’ (p. 207). Further, 
language-impaired boys had higher levels of parent-rated delinquency symptoms by age 
19 than did boys who could express themselves through language (Brownlie et al., 
2004). By providing a child with early experiences that encourage pro-social-
behaviours, greater social agency and social inclusion is possible (Boisjoli, Vitaro, 
Lacourse, Barker & Tremblay, 2007; Gallagher, 1999; Provence, 1985; Tremblay, 
2007). However, many children fail to learn these behaviours, and the increase of youth 
violence and aggression in the past 50 years has been called an ‘epidemic’ that 
forcefully affects society from an economic and public health perspective (Bastiaens & 
Bastiaens, 2006). Interventions at all stages of development may be needed. Tremblay 
(2008) identified the first formal group experience in ECEC programs as a window of 
opportunity to set the foundations of positive social-emotional behaviours. 
Randomised control trial (RCT) experimental studies of ECEC programs in 
high-risk populations have shown that early interventions can have positive long-lasting 
effects. Children allocated to model, well-resourced ECEC programs showed 
significantly fewer negative social outcomes and more positive learning outcomes than 
controls who did not attend such programs (Schweinhart, Berrueta-Clement, Barnett, 
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Epstein & Weikart, 1985; Schweinhart et al., 2005). These benefits extended into 
adulthood and included evidence of significantly less contact with the criminal justice 
system, more completed years of education and more successful employment histories. 
The potential of ECEC programs to promote positive social-emotional behaviours and 
productive life trajectories is clearly evidenced in these studies. However, though these 
studies demonstrate causal effect, more recent studies employing RCT designs are 
unable to replicate the strength of effects because the control condition includes 
attendance at an ECEC program reflecting the secular change in access to ECEC. 
Further correlational studies, employing statistical rather than design control of 
confounders, have provided less impressive and inconsistent results.  
The longer-term internalising and externalising behavioural problems incur 
significant ongoing cost to the individual, society and economy (Bastiaens & Bastiaens, 
2006; Baumeister, Schmeichei & Vohs, 2007; Bor, 2004; Wittchen, 2002). Negative 
behaviour problems are significant because they affect development in the short term 
(readiness for school) and longer term (school success and long-term life adjustment). 
The challenge for researchers is to identify practices, both inside and outside the home, 
that serve to avert behavioural problems and establish positive life trajectories. 
2.3 Early Experience, Social-emotional Learning and Social-emotional 
Behaviours 
Early experiences inside and outside the home are key to social-emotional 
learning and related behavioural outcomes (Campbell et al., 2012; Moore, 2006; Price-
Robertson et al., 2010). Germane to an understanding of the development of social-
emotional learning is attachment theory, which posits that children use relationships 
with significant others to construct a view of themselves and others (Bowlby, 1982). 
The National Scientific Council on the Developing Child (2004) noted that young 
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children experience their world as an environment of relationships, and these 
relationships affect virtually all aspects of their development. Importantly, Lerner 
(1983) noted that genuine warmth and affection for the infant, toddler and young child 
set the foundation for the growth of the child’s real self. While Baker (2006) noted that 
a close relationship is a significant advantage for children with developmental 
vulnerabilities, Shaw, Gilliom, Ingoldsby and Nagin (2003) reported that children who 
grow up in homes characterised by depression or violence are prone to behavioural 
disorders and conduct problems. In line with attachment theory, in homes where there is 
depression and violence, children develop distrustful internal working models and form 
disorganised attachments with their parents. These children have little motivation to 
comply with parental requests for prosocial behaviour and studies have documented 
longitudinal associations with conduct problems (Shaw, 2013). 
A large body of literature reports that early experiences inside the home are 
potent predictors of social-emotional behaviour. For example, parenting involving 
positive control by the father was shown to buffer the relationship between impulsivity 
and externalising problems, while negative control by the mother and father 
strengthened the relationship between fear and internalising problems (Karreman, de 
Haas, van Tuijl, van Aken & Deković, 2010). Hostile parenting strategies were also 
related to having highly physically aggressive children (Côté, Vaillancourt, LeBlanc, 
Nagin & Tremblay, 2006; Romano, Tremblay, Boulerice & Swisher, 2005). Further, 
maternal negativity is associated with poor social functioning in children who have an 
established history of social withdrawal, whereas maternal positivity is associated with 
better social outcomes for preschoolers who are viewed as having shy temperament 
(Hane, Cheah, Rubin & Fox, 2008). Although current evidence identifies experiences in 
the home as significant influences on social-emotional learning, ECEC experiences play 
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an increasingly important role. This effect is likely to be increasing as the number of 
children attending ECEC approaches universal (Council of Australian Governments, 
2013). 
2.4 The Role of ECEC 
Young children’s ECEC experiences prior to formal school entry have the 
potential to promote positive social-emotional behaviours and productive life 
trajectories (Tremblay, 2006). When gathering data for the current study, the researchers 
observed many ECEC environments where children enjoyed warm, positive 
relationships with teachers, were excited about learning, and were happy to take turns 
and manage their impulses. However, in other ECEC environments, the relationships 
appeared more strained or negative, the activities were less engaging for the children, 
and negative behaviours were observed. 
The role ECEC settings may play in the development of social-emotional 
development is considered using three literature sources: individual studies, randomised 
control studies and large cohort effectiveness studies. Individual studies highlight the 
role of ECEC relationships in promoting positive social-emotional behaviours. For 
example, they indicate that positive teacher–child relationships provide children with 
the emotional security necessary to engage fully in learning activities, and provide a 
framework for the development of the key social, behavioural and self-regulatory 
competencies needed in the school environment (Pianta, 1999). They indicate that 
decreases in externalising behaviour are associated with teacher–child closeness, 
especially for children with the highest levels of externalising behaviour (Silver et al., 
2005), and that emotional support from teachers is protective of children at risk of 
disturbed behaviour (Buyse et al., 2008). They also indicate that negative relationships 
of teachers with children continue to predict behavioural outcomes into upper 
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elementary school, particularly for those children with greatest risk of behaviour 
difficulties (Hamre & Pianta, 2001). From this literature, it was concluded that the role 
of ECECs is to provide environments where the relationships of teachers with children 
are positive and interactive, and thereby contribute positively to the social-emotional 
development of children—particularly for those who present with behavioural 
problems. 
Randomised control studies have examined the effect of high-quality preschool 
programs for disadvantaged children at risk of poor outcomes. These well-resourced 
programs were based on active learning models that emphasised the participants’ 
intellectual and social development, and encouraged reflective teaching and 
individualised instruction, as well as appropriate teacher–child interaction. Such 
programs produced long-term positive outcomes (Section 2.3.1) (Barnett & Ackerman, 
2006; Schweinhart et al., 2005). Although providing such well-resourced programs to a 
general population may not be possible, these studies demonstrate the possibility of 
ECEC programs. Large-scale effectiveness studies have endeavoured to identify 
programs that deliver successful outcomes among the range of naturally occurring 
programs, controlling for potential confounders. However, evidence of the effect of 
ECEC programs on social-emotional behaviours from these studies is inconclusive (see 
Chapter 3). 
While consistent evidence indicates that higher levels of ECEC attendance is 
associated with higher levels of externalising behaviour, evidence related to the effect of 
quality of ECEC on social-emotional behaviour is less conclusive (Pluess & Belsky, 
2009). Pluess and Belsky (2009) asserted that the conflicting evidence related to quality 
in correlational effectiveness studies may be due to not considering individual 
differences. Phillips et al. (2011) challenged researchers to examine which elements of 
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ECEC programs are effective for which children. That is, they identified individual 
difference as a prominent moderating factor in the relationship of ECEC quality and 
behavioural outcomes. Further, they nominated temperament as an individual difference 
worthy of study. If the role of ECEC is to provide high-quality programs that support 
positive teacher–child interactions and develop positive social-emotional behaviours, 
there is a need to identify programs and components of programs in children (including 
those with social-emotional difficulties) that allow such development. Curby et al., 
(2011) provided evidence that classroom environments that provide high-quality 
emotional and instructional support may ameliorate the risk with having a difficult 
temperament in first grade. The Curby et al., study was the first study to investigate 
specific relationships between difficult temperament and aspects of ECEC environments 
and thus makes an important contribution to the field. In particular, they found that the 
emotional and instructional qualities of ECEC programs ameliorate the negative effects 
of difficult temperament. Instructional support was found to predict closeness and 
conflict among children with difficult temperament. In classrooms with lower levels of 
instructional support children had less closeness and more conflict with teachers. In line 
with the theorisation of Pluess and Belsky (2009) and the call of Phillips et al. (2011), 
the current study addresses the issue of individual difference in the effects of ECEC on 
the social-emotional outcomes of children attending preschool ECEC through exploring 
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2.5 Rationale for the Current Research 
The diverse literature examined in this chapter has highlighted the importance of 
social-emotional learning and the short- and long-term consequences of negative social-
emotional behaviours in early childhood. Negative social-emotional behaviours 
(internalising and externalising) are important not only for the child, but also for his or 
her class, school and wider society. This could be particularly important for children 
with difficult temperament. The literature has also shown that early education 
experiences inside and outside the home are key in determining social-emotional-
behavioural outcomes, and ECEC programs offer one of the best investments in human 
capital (Heckman, 2000; OECD, 2013). 
More detailed attention in research regarding both which components of ECEC 
programs achieve positive social-emotional behaviour across the population, and for 
whom they do so, could optimise this investment, as well as having positive benefits for 
at-risk children. Both identifying key program components that explain difference in 
behavioural outcomes across ECEC programs and understanding individual variation 
that affects behavioural response to programs are critical to developing high-quality 
programs. These dual challenges in the context of the modifying role of temperament 
provide the rationale for this current study, which aims to determine which components 
of programs optimise the ECEC environment for children with difficult temperament. 
2.6 Summary and Implications 
In this chapter, social-emotional development was described in terms of 
expression and management of emotion and the ability to regulate behaviour and 
establish positive social relationships. The role of self-regulation in behavioural 
outcomes was examined, and two broad patterns of negative social-emotional 
behaviours—internalising and externalising—were identified. The short- and long-term 
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outcomes of negative social-emotional behaviours were explored in terms of school 
readiness, success in school and lifelong adjustment. The importance of early social-
emotional learning to social-emotional behaviour inside and outside the home was 
considered, and the role of ECEC emerged as providing a close, interactive, learning 
environment where individual children with social-emotional difficulties are supported. 
Randomised control studies were shown to have provided evidence of improved 
behavioural outcomes for high-risk populations. The failure of large effectiveness 
studies to provide consistent evidence of the value of ECEC programs led to the 
conclusion that studies that consider individual differences in children could give a 
clearer picture of the effects of ECEC. This provided the rationale for the current study, 
which aims to determine which components of ECEC programs are conducive to 
positive emotional learning and positive social-emotional behaviours in the general 
population—particularly for children with difficult temperament. 
 
 Chapter 3: Same Place, Different Experiences—The Need for 
An Individual Difference Approach to Study the Effects of ECEC 
on Children’s Behavioural Outcomes 
Conceptions of ECEC are evolving in response to both social and economic 
changes that have seen a steady rise in the participation of women in the workforce 
following parenthood, and new insights from developmental science and neuroscience 
research that document the significance of early environments. ECEC research has 
moved from apprehension related to concern about the harmful effects of non-parental 
care on young children following the proliferation of ECEC services in the 1990s, to a 
new focus on individual differences in response to ECEC. 
This literature review chapter commences by examining the historical and social 
context of ECEC research, and analysing its changing focus from comparisons of 
parental versus non-parental care and alternative care types, to a focus on ECEC quality. 
Key studies of ECEC effectiveness are then reviewed with a particular focus on the 
significance of defining and measuring the ‘quality’ of ECEC environments. Finally, the 
study examines current research directions in ECEC research that have emerged in 
response to the conflicting and modest evidence in population-based studies of ECEC 
effectiveness studies. 
The juxtaposition of strong and causal effects in intervention studies and the 
significant, yet low, effects detected in population studies have raised questions for 
researchers about unmeasured sources of variance. The questioning has been a catalyst 
for an emerging focus on individual difference in response to ECEC, and particularly 
for investigation of the moderating effect of temperament. The questioning has also led 
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to examination of potential bias in ECEC studies. This chapter concludes with a 
summary and discussion of the implications for the current thesis. 
3.1 ECEC in a Historical and Social Context 
In the late twentieth and early twenty-first centuries, the participation of women 
in the workforce increased markedly in Australia and other developed economies 
countries (OECD, 2006). The highest rates of growth were for women with children 
under school age (Australian Bureau of Statistics, 2011). This significant social change 
resulted in greater use of non-parental ECEC. Forty-five per cent of children aged zero 
to four years spent time in formal care in 2002 (Australian Bureau of Statistics, 2004). 
By 2006, around 60 per cent of Australian three- and four-year-olds attended ECEC 
programs, often for up to 30 to 40 hours per week (OECD, 2006, 2013). Almost all 
children of this age (96.3 per cent) were attending some type of ECEC in 2012 
(Harrison, 2012), and the Australian government at that time articulated the aim of 
providing universal access to quality ECEC by mid-2013 (Department of Education 
Employment and Workplace Relations, 2013). This increased use of ECEC raised 
questions for educators, government policymakers and researchers, and directed 
attention to identifying the ECEC programs that best support children’s development 
(Council of Australian Governments, 2009, 2011). 
3.2 The Changing Focus of ECEC Research 
3.2.1 Benefits or risks. 
One major focus of early ECEC research asked whether non-parental care had 
harmful effects for children (Allhusen et al., 2001; Scarr & Eisenberg, 1993), while 
another examined the potential benefits that might derive from ECEC experiences 
outside the home (Burchinal, Peisner-Feinberg, Bryant & Clifford, 2000). Scarr and 
Eisenberg (1993, p. 614) identified three waves of research. They noted that, in the 
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1970s, the implicit question was: How much damage is done to infants and young 
children by working mothers? Non-maternal care at this time was considered a threat to 
children’s attachment to their mothers, and as being possibly detrimental to cognitive, 
language and social development. In the 1980s, observations of the variety and quality 
of care began, and the idea of individual difference in the childcare experience was 
introduced (Belsky, 1984). In the third wave, a more ecological view was taken. This 
view included a consideration of child factors (such as gender, age and temperament), 
proximal factors (such as quality of the ECEC experience in terms of health and safety, 
child–caregiver ratios, and responsive interaction between adults and children) and 
distal influences (such as family characteristics, including socioeconomic advantage and 
parent pathology) (Scarr, 1998). 
This early research highlighted the fact that the effects of ECEC experience 
depend on the quality of care, the family background of the child and the child’s 
characteristics. For example, for socially disadvantaged children and children from 
dysfunctional homes, ECEC was found to have a positive developmental influence, 
while children from well-functioning, middle-class homes may have been 
disadvantaged if they were placed in poor quality care (Scarr & Eisenberg, 1993). That 
is, evidence from early ECEC studies indicated that early non-parental care sometimes 
posed risks and sometimes conferred benefits (Phillips et al., 2007). More recently, 
evidence of the effect of ECEC experience has come from two branches of ECEC 
research: RCT studies and large-scale effectiveness studies. 
3.2.2 Randomised Control Trials (RCTs). 
Evidence from RCT experimental studies of ECEC programs in high-risk 
populations (such as the Abercedarian Project, High/Scope Perry Preschool Program; 
Head Start REDI Program; Infant Health and Development Project; Tulsa, Oklahoma’s 
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pre-K and Head Start Programs; and Chicago Child–Parent Centres) provide strong 
evidence that ECEC experiences may set the foundations of self-regulation and social 
adjustment, and indicate a causal effect (Campbell, Ramey, Pungello, Sparling & 
Miller-Johnson, 2002; Loeb, Fuller, Kagan & Carrol, 2004; Reynolds & Temple, 1998; 
Schweinhart, 2003). These studies that targeted children from disadvantaged 
backgrounds commenced in the 1960s and 1970s. For example, the High/Scope Perry 
Preschool Program tracked children’s progress into middle adulthood, and provided 
evidence that such programs positively affected readiness for school, increased the 
likelihood of subsequent educational success and economic success in early adulthood, 
and reduced the number of criminal arrests throughout the participants’ lives 
(Schweinhart et al., 2005). Children allocated to model ECEC programs characterised 
by high structural and human resources evidenced significantly fewer negative social 
outcomes and more positive learning outcomes than the controls who did not attend 
such a program (Schweinhart et al., 2005). These benefits extended into adulthood and 
included evidence of significantly less contact with the criminal justice system, more 
completed years of education, and more successful employment histories. 
The Head Start REDI Program (Bierman et al., 2008) demonstrated the 
effectiveness of specific intervention in the development of emotion understanding and 
social problem solving. The various skills developed through this program were shown 
to be intertwined. For example, language skills enhanced the children’s capacity to 
regulate emotions and promote effective communication, while social-emotional 
competencies fostered positive adult and peer relationships, which subsequently 
motivated and provided important opportunities for language learning and cognitive 
development. 
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Findings from the large Tulsa programs (total sample consisting of 3,166 
kindergarteners) indicated that high-quality school-based pre-K programs can support 
the development of some social-emotional skills that enable children to enter 
kindergarten ready to learn. Children who experienced pre-K and Head Start programs 
in Tulsa public schools failed to demonstrate the increases in aggressive and disobedient 
behaviour seen in the childcare research literature. Further, they exhibited less timidity 
and higher levels of attentiveness than Tulsa children who did not experience this 
program (Gormley, Phillips, Newmark, Welti & Adelstein, 2011). 
RCT research designs have made a strong case for the importance of social-
emotional adjustment to the successful transition of young children to formal education 
and beyond. The potential of ECEC programs to promote positive social-emotional 
behaviours and productive life trajectories is clearly evidenced in these studies. 
However, while providing strong argument for causality, the degree to which these 
studies generalise to less disadvantaged populations, and to existing ECEC programs 
that do not have the same characteristics as these program models, is contentious. 
Beyond the narrow confines of RCT studies and specific populations, correlational 
studies have not provided such impressive or consistent results. 
3.2.3  Large-scale effectiveness (what works) studies—Main effects. 
ECEC research has extended to large-scale longitudinal effectiveness studies 
that examine the contribution of a range of existing programs and their effects across 
diverse populations. These studies include the NICHD study of ECEC in the US (e.g. 
NICHD Early Child Care Research Network, 1999, 2000, 2005a, 2006); the EPPE study 
of preschool education in the UK (Sylva, Melhuish, Sammons, Blatchford & Taggart, 
2004); and the current longitudinal cohort study, E4Kids (Tayler et al., 2013), which 
examines the effectiveness of existing ECEC services in Australia.  
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The influential NICHD study tracked a diverse group of more than 1,000 
children from infancy through the transition to school and beyond, assessing them in 
multiple domains over time. The NICHD ECEC Research Network has published more 
than 250 articles, with a further 75 conference presentations (NICHD SECCYD, 2012). 
Taken together, the findings in these studies yield major insights into how the type, 
amount, quality and stability of ECEC interact with family experiences, socioeconomic 
variables and other child and family factors to influence development (NICHD Early 
Child Care Research Network, 2000, 2002, 2004, 2005b, 2006). Perhaps the most 
important finding of NICHD studies is that higher-quality ECEC increases the odds of 
positive social skills and adjustment, while higher amounts of ECEC generally 
contribute to elevated (but not clinical) levels of externalising behaviour, including 
aggression, noncompliance, risk-taking and impulsivity (Jacob, 2009; NICHD Early 
Child Care Research Network, 2006; Phillips et al., 2011). 
EPPE was the first major study in the UK to focus specifically on the 
effectiveness of early years’ education. The EPPE project was a large-scale, 
longitudinal study of the progress and development of 3,000 children in various types of 
preschool education. The study explored the characteristics of different kinds of early 
years’ education provision, and examined children’s development in preschool 
education, influences on their later adjustment, and progress in infant/primary school up 
to the National Assessment at ages seven and 11. The findings indicated that preschool 
has a positive effect on children’s progress over and above important family influences, 
and that high-quality preschooling is related to better intellectual and social/behavioural 
development for children. They indicated that disadvantaged children benefit 
significantly from good quality preschool experiences, especially when they are with a 
mixture of children from different social backgrounds, and that there are significant 
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differences among individual preschool settings and their effect on children. Thus, 
EPPE enabled identification of the aspects of preschool provision that have a positive 
effect on children’s progress and development, thus providing guidance on good 
practice. Melhuish (2004) noted that effect sizes for ECEC factors in NICHD and EPPE 
are about half that for family factors. 
The Longitudinal Study of Australian Children (LSAC) seeks to document the 
breadth of children’s early experiences to understand the factors impacting on health 
and development (Harrison, Ungerer, Smith, Zubrick & Wise (2009). The Wave 1 
LSAC sample comprises approximately 10 000 infants and 4 to 5-year olds. The study 
is based on a theoretical framework that acknowledges complex interactions between 
children and their environments. Interestingly, in the context of the present thesis, 
LSAC controls for child temperament. Harrison (2008) reported that results for the 
LSAC sample as a whole showed minimal differences in socio-emotional development 
between groups of children receiving and not receiving childcare. Although achieving 
significance effect sizes were very small (less than 0.5% of the variance of children and 
not receiving childcare). However, the direction of the findings suggested that childcare 
had a positive rather than a negative effect on children’s social and emotional well-
being. Children who attended childcare were rated by their parents as being more 
socially competent and having fewer behaviour problems than children who did not 
attend regularly. 
LSAC data is used by researchers to shed light on issues affecting Australian children. 
For example, Claessens &Chen (2013) found the relationship between childcare 
multiplicity (attending more than 1 kind of childcare) and child developmental 
outcomes varied by children’s prior childcare multiplicity. Further concurrent 
multiplicity was associated with lower prosocial skills and higher conduct problems. 
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Temperament was controlled for because the authors were concerned that prior child 
functioning related to temperament might be associated with outcomes.  
E4Kids, a large-scale longitudinal study, is currently examining the effects of 
three types of ECEC services in Australia: long day care, family day care and 
kindergarten. E4Kids seeks to provide evidence of the most effective existing programs 
and components of programs in order to inform government and policy decisions, and 
enable the improvement of the quality of ECEC provision. The study is assessing the 
effect of ECEC participation on the development of 2,539 children, in terms of 
cognition, social inclusion and health and wellbeing during the preschool and early 
school years, up until the child turns eight years of age. Initial results show that 
Australian ECEC quality is broadly similar to that in the US and UK—although slightly 
weaker in terms of the developmental appropriateness of classroom practices, and 
slightly stronger than the US in the areas of classroom organisation and instructional 
support (Tayler et al., 2013). These main effects approaches have driven research to 
identify the most effective existing programs and components of programs, with the aim 
of informing improvement in the quality of provision. 
3.2.4 Emerging individual difference approach. 
A newly emerging third approach that sits within these studies of effectiveness 
builds on the awareness of differences in response to ECEC identified in the second 
wave of research (Section 3.2.1), and examines the differential effects of ECEC 
programs on individual children. While studies have long examined the differential 
group effects of programs—notably, the contrasting outcomes for advantaged and 
disadvantaged children—evidence of differential susceptibility to environment at an 
individual level (Belsky, Bakermans-Kranenburg & Van Ijzendoorn, 2007) has given 
impetus to studies that examine the intersection of program quality with child 
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characteristics (Phillips et al., 2011). The emergence of research tools that focus on the 
individual child’s experiences within a shared classroom, such as the Individualised 
CLASS (Downer, Booren, Lima, Luckner & Pianta, 2010), has also reflected the 
growing desire to assess individual child experiences within early childhood settings. 
Individual difference approaches may serve to identify programs that optimise 
outcomes for the most vulnerable or environmentally sensitive children. They may also 
allow the possibility of identifying program components that best index quality for all 
children, whereby these children potentially function as ‘barometers’ of quality (Davis, 
Eivers & Thorpe, 2012). These studies examine what works best for whom. Such an 
individual difference approach (examined in Chapter 4) is the focus of this research 
thesis, which examines the interplay of child temperamental difference and the quality 
of ECEC experiences in a range of ECEC settings. 
3.3 Quality of ECEC Environments 
The focus of effectiveness studies has been on how various features of care—
including type, stability, quality and quantity—affect the typical course of development 
(Lamb & Ahnert, 2006; Phillips et al., 2011). This research has shown that, after 
controlling for multiple child and family characteristics, children’s development at age 
4.5 years was predicted by ECEC experience (NICHD Early Child Care Research 
Network, 2002). Of the features examined, the present study directs attention to the 
effects of the quality of ECEC environments on social-emotional outcomes. 
3.3.1 Structural and process quality. 
Although ‘quality’ is a much debated concept, there is widespread consensus 
that overall quality of ECEC consists of two broad dimensions: structural quality and 
process quality (Howes et al., 2008; Mashburn et al., 2008; Tayler et al., 2013). 
Structural quality refers to measurable features of quality that constitute the organisation 
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of the ECEC services and rooms, such as staff qualifications, staff–child ratio, indoor 
and outdoor physical environments and resources and materials. Process quality refers 
to positive and meaningful classroom interactions. Early emphasis was on the structural 
features of ECEC programs (NICHD Early Child Care Research Network, 2000). 
Smaller child–adult ratios; smaller group sizes; more educated caregivers who held 
more child-centred beliefs about childrearing; and safer, more stimulating environments 
were identified as contributing to more positive caregiving. Higher-quality structural 
features were found to be correlated with positive child development (Huntsman, 2008; 
NICHD Early Child Care Research Network, 1999, 2000). The raising of minimum 
standards of structural quality has thus been advocated (National Association for the 
Education of Young Children, 1984) and, in Australia, has resulted in legislative 
response (Department of Education Employment and Workplace Relations, 2012). 
Several studies (e.g. Bowes et al., 2009; Love et al., 2003; Wangman,1995) note that 
because ECEC services in Australia are government-regulated, they arguably achieve a 
higher level of structural quality overall than is found in the US. The report on the 
E4Kids, however, notes that ECEC quality in Australia is broadly similar to that in US 
and UK (Tayler et al., 2013). Structural qualities alone explain only a limited amount of 
the variance in children’s behavioural outcomes. While well-resourced environments 
and highly qualified staff may set the stage for positive behavioural outcomes, they do 
not, of themselves, ensure success. Rather, interpersonal interactions are pivotal. 
A large number of studies have tried to capture the interactional, relational 
aspects of high-quality ECEC. Using observational data, quality of teacher–child 
interactions were found to depend on pedagogical encounters that indicated an 
interactive atmosphere characterised by an ability to enter the child’s world (Johansson, 
2004). Children’s relationships with teachers have been shown to be multi-determined, 
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and result from the interplay between the characteristics of children and teachers, with 
children’s shyness and effortful control contributing directly to teacher–child conflict 
and closeness (Curby et al., 2011). Further, a significant interaction between closeness 
of teacher–child relationships and behavioural problems indicated that decreases in 
challenging behaviours were associated with higher levels of closeness (Silver et al., 
2005). Where classroom settings were observed to be child-centred, and the teacher 
allowed some freedom and choice, there was a more positive, supportive and emotional 
tone to interactions, and an absence of negative behaviours among peers or between 
adults and children (Pianta, La Paro, Payne, Cox & Bradley, 2002). A supportive 
environment was found to be one where the teacher is able to support social and 
emotional functioning through appropriate and meaningful interactions with the child, 
and this ability is central to any conceptualisation of high-quality classroom practice. 
Thus, within ECEC settings, the strongest and most potent source of variation in 
child development outcomes was found to be attributable to the quality of interactions 
between children and adults (Phillips & Lowenstein, 2011). Observed interactions have 
consistently been reported as the strongest predictor of social competence and 
behavioural problems in studies of ECEC effectiveness (Burchinal, Vandergrift, Pianta 
& Mashburn, 2010). Positive teacher–child relationships have been found to not only 
promote positive social development (Johansson, 2004; Phillips & Lowenstein, 2011; 
Rudasill & Rimm-Kaufman, 2009), but also to be protective of children with pre-
existing behavioural difficulties (Buyse et al., 2008). In contrast, poorer interactional 
quality has been associated with the development of oppositional, non-compliant and 
aggressive behaviours in the classroom (Silver et al., 2005). 
Perhaps the most impressive aspect of effectiveness studies is an evolutionary 
conception of ECEC quality. From a focus on the concrete, easily observed aspects of 
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ECEC environments—such as physical environments and teacher qualifications—
conception of the quality of ECEC environments is moving towards a focus on how 
teachers’ interactions with children may best support their social development and 
academic learning. This process of change is clearly shown in variation in how the 
quality of the ECEC environment has been measured over time. Although the growing 
emphasis on process quality contributes markedly to understandings of ECEC research, 
differences in the importance given to structural and process quality in the extant 
literature on ECEC effectiveness contributes to difficulty in comparing results across 
studies. 
3.3.2 Measurement of ECEC quality. 
Whereas standardised measurement of the structural features of ECEC is 
relatively easy, standardised measurement of the quality of classroom interaction is 
difficult, and this has posed problems for researchers. Early measures of quality focused 
primarily on structural quality. Gradually, the emphasis has moved to a focus on 
interactional quality. 
3.3.2.1 Measuring structural quality. 
The Early Childhood Environment Rating Scale (ECERS) was first published in 
1980 and has been a useful instrument for both research and program improvement. The 
ECERS (Harms, Clifford & Cryer, 2005) continues to be a widely accepted 
observational tool that primarily assesses structural aspects of children’s learning 
environments, such as routine care needs, space and furnishings, activities and adult 
provisions. Activities related to language, cognitive and social development are also 
assessed and, interestingly, it is these more process-related items on the ECERS that 
consistently relate to children’s gains in skills (Pianta, 2003). 
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3.3.2.2 Measuring process quality. 
Operationalising interactional quality in research has provided a challenge, and 
three measures show the refinements in measuring quality of classroom interaction over 
time. First, early awareness of the importance of interactions led the NICHD to develop 
the Observational Record of the Caregiving Environment (ORCE) (NICHD Early Child 
Care Research Network, 2002). Second, the Classroom Observational System (COS-K) 
(Pianta et al., 2002) was developed and used by NICHD to simplify observation of the 
hundreds of interactions that directly affect their students. Third, the COS-K led to the 
more recently published CLASS Pre-K (Pianta et al., 2008). The CLASS Pre-K was 
developed over many years by a team of educators and researchers committed to 
improving the educational experience of children from pre-K through to elementary 
school, by focusing on process quality. In their study titled, Predicting Child Outcomes 
at the End of Kindergarten from the Quality of Pre-Kindergarten Teacher-Child 
Interactions and Instruction, Burchinal et al. (2008) used a 2002 unpublished version of 
CLASS that had two global dimensions of interactional support: instructional quality 
and emotional support. By 2004, La Paro, Pianta and Stuhlman (2004) had identified 
and found psychometric support for nine dimensions for CLASS. 
The CLASS (Pianta et al., 2008) systematically measures process quality with 
standardised protocols. Perhaps the aspect of process quality most widely accepted as 
being important to the quality of ECEC is emotional support—that is, the provision of 
care by teachers who are involved, sensitive and warmly responsive to children’s needs 
(Vandell, 2004). Drawing from the work of Ladd et al. (1999) and Silver et al. (2005), 
Pianta et al. (2008) noted that children who received such care were motivated and 
connected to others and were much more likely to establish positive trajectories of 
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social and academic development. The CLASS Pre-K measures four dimensions of 
emotional support. 
Less clear was the instructional role of ECEC teachers in children’s learning. An 
early awareness of the need for instructional input was shown in emphasis on providing 
opportunity for cognitively stimulating play (National Research Council, 1999; Vandell, 
2004). Instructional support was first conceptualised as being based on concept 
development and quality of feedback, as measured by La Paro, Pianta, Hamre and 
Stuhlman (2004), and concept development, quality of feedback and language 
modelling in the CLASS Pre-K (Pianta et al., 2008). The theoretical foundation for the 
conceptualisation of instructional support in the CLASS Pre-K (Pianta et al., 2008, pp. 
5–6) was found in a range of studies including: 
• Vygotsky’s (1984) theory of children’s cognitive and language development 
• the American National Research Council’s (1999) study highlighting the 
distinction between learning facts and gaining usable knowledge 
• Davis and Miyake’s (1999) research showing that a child’s ability to develop 
metacognitive skills depends on interactions with adults who, through 
discussion, scaffold children’s learning of more complex learning skills. 
In addition to emotional and instructional support, a third component of process quality 
that has emerged in the literature relates to classroom management. 
The CLASS Pre-K identifies organisational support as a third domain of 
interaction, which considers the organisation and management of students’ behaviour, 
time and attention (La Paro et al., 2009). Pianta et al. (2008) noted that the theoretical 
underpinnings of effective classroom management include considering how classroom 
management affects self-regulatory skills (Raver, 2004), understanding how 
environmental factors affect self-regulatory skills (Tayler et al., 2009) and 
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understanding how young children are best engaged in learning (Bruner, 1996). Overall, 
a theoretical basis for three domains of process quality, emotional support (four 
dimensions), classroom organisation (three dimensions) and instructional support (three 
dimensions) have been identified by Pianta et al., and these aspects of process quality 
form the basis of the CLASS. 
3.4 Process Quality and Behavioural Outcomes 
In the first study of pre-K programs linking variations in process quality to 
academic and social outcomes, Howes et al. (2008) reported academic and social gains 
using CLASS 2002 and CLASS 2004 to measure interactional quality. They noted that 
the children’s gains could primarily be attributed to classroom instructional climate, and 
secondly to teacher–child relationships. In their study examining the association 
between ECEC quality and child outcomes for low-income children in pre-kindergarten 
programs, Burchinal et al. (2010), using the CLASS 2002, reported that their findings 
suggested that the quality of teacher–child interactions was related to language and math 
skills more strongly in higher quality, rather than lower quality, classrooms. Further, 
and of particular relevance to the present study, quality of instruction was a stronger 
predictor of higher social competence and lower levels of behaviour problems in higher, 
rather than lower, quality classrooms. Using the CLASS Pre-K (Pianta et al., 2008), the 
present study aims to extend this research by addressing the research question: What is 
the contribution of emotional, organisational and instructional support of the ECEC 
learning environment to variation in children’s social-emotional behaviours? 
3.5 Individual Difference and Selection Bias 
Two major issues are currently challenging ECEC researchers, both of which 
stem from a need to explain conflicting evidence of the effects of ECEC in children’s 
behavioural outcomes over time. While there is converging evidence regarding the 
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linguistic and cognitive benefits of attending group-based preschool ECEC (Belsky et 
al., 2007; NICHD Early Child Care Research Network, 2002; Peisner-Feinberg et al., 
2001), evidence regarding the effects of ECEC on children’s social and behavioural 
development is less consistent (Pluess & Belsky, 2009). While some studies show that 
higher ECEC quality is associated with fewer problem behaviours (Babchishin, Weegar 
& Romano, 2013; Burchinal et al., 2000; Crockenberg & Leerkes, 2005; Hagekull & 
Bohlin, 1995; Li-Grining, Votruba-Drzal, Bachman & Chase-Lansdale, 2006; Loeb et 
al., 2004; Love et al., 2003), others fail to do so (Deater-Deckard, Pinkerton & Scarr, 
1996; Keys et al., 2013; Loeb, Bridges, Bassok, Fuller & Rumberger, 2007; NICHD 
Early Child Care Research Network, 2002). Two factors contributing to these 
conflicting findings appear to be that individual difference of response to ECEC 
environment is not taken into account in studies examining the effects of ECEC on 
children’s behavioural outcomes, and that selection bias may be affecting results. 
3.5.1 Individual response to ECEC environment. 
Phillips et al. (2011) suggested that the: 
mixed pattern of evidence points to the need to go beyond examination of the 
type, quality, and quantity of care to understand how the day-to-day experiences 
of individual children in the same child-care settings might differ, thus leading to 
different outcomes for different children. (p. 45) 
As early as 2003, Crockenberg (2003) noted that temperament likely affected 
differences in development and should not be overlooked in studies of ECEC effects. 
She further noted that relatively small effect sizes in effectiveness studies should draw 
attention to the fact that only some children show heightened externalising behaviour, 
and there is a need to determine who these children are. 
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Pluess and Belsky (2009) claimed that conflicting evidence of the effects of 
ECEC may have been underestimated in effectiveness studies because individual 
difference in children’s response to ECEC environment is not taken into account. Using 
NICHD data, they found that not only was some children’s social functioning more 
influenced by ECEC than others, but their susceptibility to the quality of ECEC was 
also moderated by temperamental difficulty. Thus, they argued that contradictory 
evidence in ECEC research may relate to the temperamental qualities of the children in 
the study samples. Phillips et al. (2011) argued that evidence from ‘main effects’ 
research rarely considers the mediating role of children’s temperament, and is thus 
unable to shed much light on the question of which children are most sensitive to 
variation in the quantity and quality of ECEC. They suggested that temperament 
presents an important domain for exploration. 
Comparison of the effect of ECEC environments on children with difficult 
temperament and those with easier temperament is important for two reasons. First, 
from a theoretical and empirical research point of view, considering individual 
variability gives a better understanding of the effects of ECEC environments and 
definition of the constituents of ECEC quality for all children. Second, from the 
perspective of children who are more reactive, identification of specific inputs is 
essential if educators and carers are to optimise the children’s potential. 
There is currently little evidence on the effects of temperament in the non-
parental care setting. To date, qualitative variations in the ECEC environment have been 
considered uniformly effective for all, yet evidence from home learning contexts 
(Karreman et al., 2010) and emerging studies on individual difference in response to 
ECEC environment (Pluess & Belsky, 2009) challenges this perspective. Phillips et al. 
(2011) expressed the hope that ‘new directions for research on child care, focused on 
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questions of individual differences, will ultimately lead to a greater understanding of the 
children for whom we should have the greatest concern’ (p. 48). Emerging data suggest 
the need to examine the interaction of temperament with ECEC environment quality 
(see Chapter 4). 
If children with difficult temperament are more susceptible to environment, they 
may be the best barometers of care quality. Optimising the ECEC environment for 
children with difficult temperament may positively affect not only the individuals 
themselves, but also their peers, teachers and sometimes schools, both in terms of 
prevention and increased productivity. The cost benefits are cumulative. Economists, 
Pedro Carneiro and James Heckman (Nobel Laureate) emphasised that childcare 
provides US society one of the few effective means of increasing opportunities for 
disadvantaged individuals, and thus for society as a whole (NICHD SECCYD, 2006). 
The present study contributes to research in the field by addressing the question: Does 
temperament moderate associations between ECEC environment and socio-emotional 
outcomes? 
3.5.2 Selection bias. 
While randomised controlled trials of ECEC programs allow inference of a 
causal relationship from program intervention to child outcomes, most effectiveness 
studies come from observations of pre-existing programs and the children who attend 
them. Thus, the effects may reflect the characteristics of the children who attended the 
programs studied. For example, poorer quality programs may be less expensive, and 
thus more likely to be attended by children from low-income families. Ascertaining the 
effectiveness of particular ECEC programs requires identification of such biases so that, 
in the absence of randomisation, statistical control can be implemented to take account 
of these differences. 
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In the case of children with difficult temperament, a number of potential 
selection mechanisms have been proposed. For example, urgency to find placement may 
lead to acceptance of more available (and possibly lower quality) care, while the 
difficulties of parenting a reactive child may lead to more hours in care or earlier entry 
to non-parental care (Boyd, 2010; Sylva, Stein, Leach, Barnes & Malmberg, 2007). 
While many studies to date control for a range of selection factors, they are not immune 
to problems encountered by most non-experimental studies, especially the ‘omitted-
variables’ problem (Besharov & Morrow, 2006). Duncan and Gibson-Davis (2006) 
suggested a number of ways to reduce the biases inherent in non-experimental research, 
such as measuring and including in the regression typically unmeasured factors that 
could bias the findings. One factor that has not been considered is child temperament. 
Thus, the current study suggests that the child factor of temperament may affect the 
selection of ECEC quality and bias the results of studies examining the effect of ECEC 
on child outcomes upwards, if temperament enhances outcomes, or downwards, if 
temperament negatively affects outcomes. The present thesis seeks to identify bias in 
the E4Kids data that may have been related to selection effects related to child 
temperament (Chapter 8). 
3.6 Summary and Implications 
In this chapter, ECEC research was placed in a historical and social context. The 
focus of ECEC research was shown to have shifted from studying the effects of a range 
of existing programs on diverse populations, to examining the effects of interactions 
between program quality and child characteristics. The CLASS Pre-K instrument has 
emerged as a tool that provides a standardised observational format to measure three 
domains of interaction in the ECEC environment: emotional, organisational and 
instructional support. This analysis led to the framing of the research question: What is 
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the contribution of the emotional, organisational and instructional support of the ECEC 
learning environment to variation in children’s social-emotional behaviours? 
Difference in temperament has been suggested as an aspect of individual 
difference that explains the inconsistent results and relatively low levels of variance in 
studies of ECEC and social-emotional behaviour. This analysis led to the research 
question: Does temperament moderate associations between learning environment and 
social-emotional outcomes? Child temperament was suggested as a possible source of 
selection effect, and the research question related to this is examined in Chapter 8. 
The research questions arising from the literature review in this chapter are: 
• What is the contribution of the emotional, organisational and instructional 
support of the ECEC learning environment to variation in children’s social-
emotional behaviours? 
• Does temperament moderate associations between ECEC environment and 
social-emotional outcomes? 
 
 Chapter 4: Individual Difference -Temperament, 
Vulnerability and Potential 
Interest in temperament as an individual difference that may affect children’s 
response to childcare was raised in the 1980s (e.g. Fox & Fein, 1988). However, the 
moderating influence of child temperament on ECEC outcomes remained a neglected 
issue until initial evidence of this relationship was identified by Pluess and Belsky 
(2009). The present study presents a case for research examining temperament as an 
important moderating factor in the relationship of preschool ECEC environment and 
social-emotional outcomes. The historical background of the study of temperament is 
examined first, which leads to an appreciation of the complexity of genetic and 
environmental interaction in the development of temperament. Dimensions of 
temperament are then introduced, followed by a description of the ‘goodness of fit’ 
concept and its application to examining the relationship between the dimensions of 
temperament and ECEC programs. This leads to the formulation of a research question 
for the present study. The researchers’ classification of temperament in terms of 
difficulty is examined, and the competing theories of dual-risk and differential 
susceptibility—explaining the interaction between temperament and ECEC 
environment—are analysed. A summary of the literature review and the implications for 
the present study are also presented. 
4.1 Historical Context and the Changing Focus of Temperament 
Definitions 
Temperament has stimulated the thinking of people since classical times: 
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Perhaps one of the most important insights for new parents is that their new 
infant brings to the world his or her own set of individual characteristics that in 
no small way shape the world in which they all live. (Fox, 1998, p. 1230) 
These individual characteristics and patterns of behaviour are what developmental 
psychologists call ‘temperament’. The concept of temperament can be traced back to 
ancient Greece and the work of Hippocrates (fourth century BC) and Galen (second 
century AD) (Martin & Fox, 2007). Their respective works emphasised the biological 
nature of individual differences. Over time, temperament was recognised as a complex 
aspect of biological and psychological identity, which in its earliest conceptions was 
thought to be a stable genetic trait (Allport, 1961). The first major published research 
(Thomas, Chess, Birch, Hertzig & Korn, 1963) led the study of temperament to be 
aware of the effect of environment on the development of temperament. Temperament 
has been studied in a wide range of research fields, including paediatrics, psychology of 
personality, developmental psychology and—most recently—behavioural genetics. 
The concept and definitions of temperament differ across time and discipline. 
Whereas some theorists focus mainly on heredity, others focus on environment. For 
example, from an early developmental perspective, Rothbart and Derryberry (1981) 
defined temperament as ‘individual differences in reactivity and self-regulation assumed 
to have a constitutional basis’ (p. 40). From a behavioural genetics perspective, Plomin 
and Daniels (2011) stressed the importance of environment, noting that ‘environmental 
influences make two children in the same family as different from one another as are 
pairs of children selected randomly across the population’ (p. 563). Drawing on the 
work of Caspi and Moffitt (2006), Garcia Coll, Kagan and Reznick (1984) and Rothbart 
et al. (2000), in their study of the temperament and environment interaction, Curby et al. 
(2011) defined temperament as ‘an individual’s style of responding to people, events, 
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and other environmental stimuli’. This definition of temperament provides a foundation 
for the present study and draws attention to an examination of the interactive nature of 
genetics and environment. 
4.2 Temperament: A Product of Nature and Nurture 
It is now known that both genetics (nature) and environment (nurture) contribute 
to children’s temperament (Rothbart & Bates, 2006) and that unique environmental 
influences are important in the development of temperament from infancy (Silberg et 
al., 2005). Kagan (2005) uses the term ‘temperamental biases’ to refer to a distinctive 
profile of feelings and behaviours that originate in the child’s biology but notes that by 
the time children enter school, there is a difficulty in determining whether a ‘profile of 
behaviours’ is the result of temperamental bias or the product of experience. Evidence 
from. from biogenetics has emerged to suggest that genes (temperament traits) and 
environment are interdependent—genes affect the selection of environment, while 
environment modifies how genes are expressed (Rutter, 2007). Fox, Hane and Pine 
(2007) suggested that specific genes associated with the function of the neurotransmitter 
serotonin interact with social stressors during early childhood to shape ongoing stress 
responses. Social stressors thus affect different children differentially. While 
temperament has a broad genetic component that shapes selection and reaction to 
environments, experiences in the environment also contribute to shaping temperament. 
The importance of the ECEC environment is therefore two-fold. Not only do negative 
environmental stressors predict adverse behavioural outcomes, but they may also 
contribute to the development of temperament and thereby influence the child’s 
reactivity across time. 
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4.3 Dimensions of Temperament 
From observations of their own children, Thomas and Chess (1977) identified 
what they called ‘primary reaction patterns’. By interviewing a sample of parents, they 
were able to establish nine temperament dimensions (activity, rhythmicity, approach or 
withdrawal, adaptability, intensity, mood, distractibility, persistence and sensitivity) that 
they used in their influential New York Longitudinal Study (NYLS) (Thomas et al., 
1963 ). Research on temperament has led to a plethora of revisions of the original list of 
dimensions and research on temperament and some studies focus on particular 
temperament biases or dimensions. For example, Kagan (2005) focuses his 
temperament theory on the 10 to 20% of children who are usually shy with strangers 
(inhibited temperament bias), contrasting their behaviours with the 30-40% of children 
who approach the unfamiliar (uninhibited temperament bias).  
Several broad dimensions of temperament have consistently emerged from 
different sets of data (Ahadi, Rothbart & Ye, 1993; Rothbart, Ahadi, Hershey & Fisher, 
2001; Rothbart & Bates, 2006). For example, the Child’s Behaviour Questionnaire 
(Rothbart et al., 2001) yielded three broad factors. These factors were 
surgency/extraversion (defined by the scales of Approach, High Intensity Pleasure); 
negative affectivity (defined by scales of Discomfort, Fear, Anger/Frustration); and 
effortful control (defined by the scales of Inhibitory Control, Attentional Focusing and 
Perceptual Sensitivity). These factors were found in US replications and in research in 
the People’s Republic of China (Ahadi et al., 1993; Rothbart et al., 2001). While similar 
dimensions occur, different correlations among dimensions were found. For example, in 
the United States, but not in China, children high in effortful control showed lower 
negative affectivity and children in China, but not the US children, displayed lower 
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extraversion/surgency. These differences may be related to culturally valued behaviours 
(low distress in the US; low outgoing behaviour in China (Rothbart, 2007). 
Factor analysis of mother’s reports for three- to eight-year-olds, on the 
Childhood Temperament Questionnaire (Thomas & Chess, 1977) used in the Australian 
Temperament Project (ATP) (Sanson, Smart, Prior, Oberklaid & Pedlow, 1994), yielded 
factors of inflexibility, persistence, approach sociability and rhythmicity. Inflexibility 
was defined as difficulty in dealing with anger and frustration, and adjusting to 
challenges. Inflexibility was essentially a composite of irritability and 
uncooperativeness. Persistence was defined as having a steady approach to tasks and is 
related to the capacity to see tasks through to completion. Approach sociability was 
defined as reflecting how comfortable the child was in new situations or with unfamiliar 
children or adult – friendly-confident or shy. While rhythmicity was identified as 
important factor in infancy, for children beyond age three this dimension was not 
salient, and was not included in the Short Temperament Scale for Children (STSC). In 
subsequent Australian studies, Growing Up in Australia: The Longitudinal Study of 
Australian Children (LSAC), and E4Kids (which includes the current thesis). The first 
three factors emerging from a factor analysis of the NYLS Middle Childhood 
Temperament Questionnaire—approach/withdrawal, negative reactivity and task 
persistence—show similarity to those from the Australian ATP study (McClowry & et 
al., 1993) and attest to the robust nature of childhood these three temperament 
dimensions. 
4.4 Temperament, Environment and Behaviour: Goodness of Fit 
Temperament describes how children approach and react to their worlds, and is 
a key factor in understanding children’s behaviour and the way they interact with others 
(OECD, 2013).  
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One strand of research on temperament, environment and childcare draws 
attention to the activity of the hypothalamic-pituitary-adrenal (HPA) system that 
regulates physiological and behavioural responses to stress. The HPA system produces 
cortisol, a steroid hormone that plays an important part in coping with stressors. One of 
the first studies in the area, Dettling, Gunnar, & Donzella (1999), reported two 
important findings. First, they found that, at childcare, 3- and 4-year olds were more 
likely to show elevations in cortisol by mid-afternoon than were older children. Their 
behavioural data not only suggested reasons for the rise of cortisol in younger children 
but also could be interpreted as reflecting aspects of the biological substrate of 
temperament. Second, they found that shyness in boys and impulsivity, poor self-
control, and aggression in both sexes were associated with greater increases in cortisol 
over the day. These findings suggest that children’s temperaments play a role in their 
neurobiological and behavioural adaptation to childcare. 
Quality of children’s relationships are likely important in explaining stress 
responses. The combination of Surgency (extraversion) and Poor Effortful Control was 
found to be associated with elevated cortisol through a pathway mediated by aggressive 
interactions with peers and peer rejection (Gunnar, Sebanc, Tout, Donzella & van 
Dulmen, 2003). These authors note that their results argue strongly for considering both 
direct and indirect associations between temperament and the activity of stress-sensitive 
physiological systems. 
Thomas and Chess (1977) proposed a model for children’s development that 
was based on the premise that temperament affects behaviour primarily through 
‘goodness of fit’ or match with the environment. The concept goodness of fit between 
the child’s temperament and childcare environment was applied in a study by De 
Schipper, Tavecchio, Van Ijzendoorn and Van Zeijl (2004). They found that, while 
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children with easier temperament could cope with a range of childcare arrangements in 
a single day, children with more difficult temperament had increased internalising 
problems if required to make switches in childcare arrangements during the day. That is, 
for children with easier temperament, several parallel arrangements showed goodness of 
fit, while a single childcare arrangement showed goodness of fit for children with 
difficult temperament. 
A second application of the goodness of fit concept to ECEC programs could be 
to determine which aspects of ECEC programs show goodness of fit in terms of social-
emotional behaviours for children with difficult temperament. That is, a study that 
identifies the programs and components of programs that best support the needs of 
children with difficult temperament would add to what is known about the relationship 
of temperament to ECEC programs in relation to social-emotional outcomes. The 
present study seeks to do this by asking the question: What dimensions of temperament 
are most sensitive to emotional, organisational and instructional support in the ECEC 
environment? 
4.5 What is Difficult Temperament? 
Children who show extremes of temperament, such as high negative emotional 
expression, low adaptability or high impulsivity, have been defined as having ‘difficult’ 
temperament (Gallagher, 2002; Mesman et al., 2001; Miner & Clarke-Stewart, 2008). In 
general, difficult temperament is characterised by the presence of negative emotionality 
and high reactivity to novel events (Bates, 1980; Prior, 1992). The significance of 
difficult temperament is in how it drives the environment. Although temperament 
considered on its own is limited in its predictive value, in context with environmental 
stressors, difficult temperament has been shown to predict behavioural difficulties 
(Sanson, Oberklaid, Pedlow & Prior, 1991). 
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These difficulties may relate to internalising problems, such as behavioural 
inhibition and social reticence (Vandell, Nenide & Van Winkle, 2007), or externalising 
or ‘acting out’ behaviours (Vitaro et al., 2006). For example, high reactivity together 
with particular maternal behaviours has been found to be associated with conduct 
problems (Crockenberg, Leerkes, & Bárrig Jó, 2008). These, in turn, can lead to 
physical aggression, noncompliance and disobedience in situations of stress. Across 
time, this leads to negative outcomes, such as alcohol and drug abuse and neglectful and 
abusive parenting (Broidy et al., 2003; Tremblay et al., 2004). Thus, temperament 
matters because it affects reactivity to the environment. Difficult temperament, it is 
proposed, matters more because it affects reactivity to the environment more strongly. 
In the current thesis each of the dimensions of temperament (approach sociability, 
persistence and inflexibility) are examined separately at two levels of difficulty. 
Difficulty related to approach sociability and persistence are defined as 1 SD and 2 SD 
below the mean and inflexibility is defined as 1 SD and 2 SD above the mean.  
4.6 The Interaction of Temperament and ECEC Environment 
There is currently little evidence on the effects of temperament within the non-
parental care setting. One Australian study, Watson and Kowalski (1999), provided 
evidence that the temperament of toddlers affects their experience of childcare in that it 
shapes the environmental response to a significant extent. Difficult children in this study 
made more negative demands on their caregivers and probably as a result, attracted 
more attention, more one-to- one care and more negative /neutral mood than their easier 
peers. To date, however, qualitative variations in the ECEC environment have generally 
been seen to be uniformly effective for all, yet evidence from home learning contexts 
(Phillips & Lowenstein, 2011) and the emerging studies of ECEC environments (Pluess 
& Belsky, 2009) challenge this perspective. Emerging data suggest the need to examine 
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To date, qualitative variations in the ECEC environment have been seen to be 
uniformly effective for all, yet evidence from home learning contexts (Phillips & 
Lowenstein, 2011) and the emerging studies of ECEC environments (Pluess & Belsky, 
2009) challenge this perspective. Emerging data suggest the need to examine the 
interaction of temperament with ECEC experiences. For example, if children with 
difficult temperament are more susceptible to environmental factors, they may be the 
best barometers of care quality. Thus, a key research task is to identify both those 
children who have greater sensitivity to the ECEC environment, and those features of 
ECEC environments that exacerbate or ameliorate negative behavioural effects. 
In general, the paradigm underlying the last two decades of developmental 
psychology research has been the dual-risk/diathesis–stress model. An extension of this 
model, the differential susceptibility model, has been proposed. Currently a large body 
of research is devoted to identifying which model best reflects the interaction of child 
factors with environmental features in a range of populations, taking account of 
differing conditions of data collection. The present study contributes to this research. 
4.6.1 Dual-risk/diathesis–stress and differential susceptibility models. 
Individuals vary in how they are affected by the stressors they experience in 
their environments. An example of this is how children react differently to insensitive 
parenting and low-quality ECEC (Ellis & Boyce, 2011). Perhaps the most striking 
evidence that personal characteristics moderate environmental effects is found in 
developmental research on the interactions between temperament and parenting 
(Rothbart & Bates, 2006) and in psychiatric research on the interactions between genes 
and environments (Burmeister, McInnis & Zöllner, 2008; Caspi & Moffitt, 2006). The 
same interactions are referred to using different names. Developmental psychologists 
Education and Care Experiences of Children with ‘Difficult’ Temperament 64 
 
refer to a dual-risk model (Sameroff, 1983), while psychiatrists refer to a diathesis–
stress model (Gottesman & Shields, 1967). 
Central to the dual-risk/diathesis–stress model view is the idea that some 
individuals, because of a specific ‘vulnerability’ (such as difficult temperament), are 
disproportionately likely to be adversely affected by an unsupportive environment. That 
is, these individuals carry ‘vulnerability genes’ and are most likely to develop or 
function poorly in adverse environments. However, in supportive environments, these 
children may have outcomes similar to less reactive children (Figure 4.1). Therefore, the 
dual-risk model provides a useful approach for educators. As Rudasill and Rimm-
Kaufman (2009) suggested, it could be that a highly emotionally supportive classroom 
may matter more for children low in effortful control than for those children higher in 
effortful control. Until recently, little attention has been paid to whether personal 
characteristics moderate the effects of supportive or enriched environments. 
Contemporaneous evidence from both developmental and biogenetic research 
(Boyce & Ellis, 2005; Pluess & Belsky, 2009) leads to the understanding that both 
stressful and supportive environments have been part of the human experience 
throughout evolution. In addition, developmental systems shaped by natural selection 
respond adaptively to both kinds of contexts. The argument supporting differential 
susceptibility theory is based on evidence that stress reactivity is not a unitary process, 
but rather incorporates both risk-taking and risk-protective effects in a context-
dependent manner. Therefore, the effects of heightened stress reactivity may be 
increased sensitivity to context, with the potential for negative effects to result from 
conditions of adversity, and positive effects to result from conditions of support and 
protection. Thus, applying this concept to ECEC research, it may be that, in addition to 
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being most adversely affected by negative environmental conditions, sensitive children 
are also most likely to benefit from supportive ones (Figure 4.1). 
 
 
Figure 4.1. Hypothesised outcomes of the reactivity × ECEC quality interaction. 
Source: based on Ellis, Boyce, Belsky, Bakermans-Kranenburg and Van Ijzendoorn, 
2011, with permission of the authors. 
 
4.6.2 Evidence of differential susceptibility across research fields. 
Evidence of differential susceptibility comes from a wide range of research 
sources. For example, children with heightened stress reactivity have been found to 
experience fewer incidences of respiratory illnesses in a three-month period when 
exposed to less stressful life events, and more incidences of respiratory illnesses when 
exposed to more stressful life events, than children with lower stress reactivity (Boyce 
& Ellis, 2005). Higher maternal sensitivity has been shown to be related to greater 
decrease in externalising problems only for children with difficult temperament, while 
controls with less sensitivity have not shown this decrease (Mesman et al., 2009). More 
fearful children have also been found to be more susceptible to the quality of 
relationships with their mothers than less fearful children (Gilissen, Bakermans-
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Kranenburg, Van Ijzendoorn & Van der Veer, 2008). Children with the less efficient 
dopamine-related genes have been found to have poorer developmental outcomes in 
negative environments than children without ‘genetic risk’, yet they also appear to profit 
most from positive environments (Bakermans-Kranenburg & Van Ijzendoorn, 2011). 
Although there is considerable correlational evidence supporting differential 
susceptibility to environments, attention is now turning to experimental examination of 
susceptibility, by means of intervention, in order to establish causality. In one such 
study, Cassidy, Woodhouse, Sherman, Stupica and Lejuez (2011) found support for the 
predictions of the differential susceptibility hypothesis in that a brief intervention to 
increase secure attachment led to positive outcomes, but only for highly irritable infants. 
Importantly, this experimental research confirmed that children with difficult 
temperament are more susceptible than other children to positive rearing influences. 
These findings indicate a need to examine temperament as an index of differential 
susceptibility in the ECEC environment. 
4.6.3 Do the interactions of quality of ECEC and difficult temperament support a 
dual-risk/diathesis–stress or differential susceptibility model? 
The dual-risk/diathesis–stress theory hypothesises that poorer environments 
have relatively greater effect on more vulnerable children, while supportive 
environments compensate for their difficulties, such that they achieve equivalence of 
outcome with those less vulnerable children. Testing this hypothesis has yielded 
considerable empirical support (Burchinal et al., 2000; Crockenberg & Leerkes, 2005; 
Rothbart & Bates, 2006; Sameroff, 1983). However, the evidence for differential 
susceptibility in relation to temperament and ECEC environment is mixed. Support for 
the differential susceptibility model is presented in research findings that indicate that 
ECEC affects children differentially—both negatively and positively (Belsky et al., 
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2007). For example, negatively emotional infants have been found to be more affected 
by the quality of care they experienced—both more negatively in poor quality 
environments and more positively in high-quality environments—than other, less 
reactive, young children (Pluess & Belsky, 2009). 
Pluess and Belsky (2009) used data from 968 families recruited in the NICHD 
SECCYD and their results supported the argument that evidence of differential 
susceptibility outweighs evidence of dual-risk. They found evidence that the 
characteristics of difficult temperament may be indicators of a general heightened 
sensitivity to quality of environment, and result in children becoming overwhelmed in 
modestly adverse environments, but also benefitting disproportionally from supportive 
environments. In a subsequent study, Pluess and Belsky (2010) found evidence of 
differential susceptibility in the interaction between difficult temperament and quality of 
ECEC, extending into middle childhood (Pluess & Belsky, 2010). However, when they 
re-studied these children in adolescence (Belsky & Pluess, 2012), with a focus on the 
children’s own reports, their results were more consistent with a diathesis–stress model 
than a differential susceptibility one. Those adolescents who were highly negative as 
infants reported more externalising behaviour as 15-year-olds if they had experienced 
low-quality ECEC. Yet they did not experience fewer problems if they experienced 
high-quality care, relative to their counterparts with less difficult temperament in 
infancy. 
Roisman et al. (2012) revisited evidence that temperamental difficulty serves as 
a marker to early maternal caregiving and ECEC quality across a range of outcome 
domains in the NICHD SECCYD. They found evidence of diathesis–stress with respect 
to mother-reported symptoms, and differential susceptibility with respect to teacher-
reported symptoms. This contradiction was also evidenced in relation to symptoms of 
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psychopathology (Bradley and Corwyn, 2008) and social competence (Pluess & Belsky, 
2010; Stright, Gallagher & Kelley, 2008). Van Ijzendoorn and Bakermans-Kranenburg 
(2012) made the point that correlational studies do not always neatly converge with the 
differential susceptibility model, and discrepant results are especially precious because 
they might lead to adaptations of the differential susceptibility hypothesis, or to the 
discovery of its boundaries. The present study seeks to contribute to research 
investigating the differential susceptibility hypothesis by using the large cohort in the 
Australian E4Kids study. 
The differential susceptibility theory presents a paradigm shift in which the 
reactivity of the child is the central factor. The dominant dual-risk theory suggests that 
children with difficult temperament are more vulnerable to the effects of negative 
environments than are less reactive children. The differential susceptibility model sees 
the same children as being more ‘plastic’, rather than more ‘vulnerable’, and argues that 
these children are subsequently not only more adversely affected by poor environments, 
but also more likely to thrive in rich and responsive environments. Such an approach 
focuses on individual differences and the quality of relational environment that responds 
to individual children. Whereas early ECEC research looking at the risks and benefits of 
ECEC (Chapter 3) was based on the dual-risk/diathesis–stress model, contemporary 
research may indicate that a differential susceptibility model is more appropriate (Figure 
4.2). 
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Figure 4.2. Theoretical paradigms and associated research focuses. 
 
The issue is complex and there is a need for evidence from multiple studies to 
test the hypotheses in a range of conditions. Further, to compare the findings of studies 
testing the underlying mechanism of interactions of individuals and their environments, 
methods of analysis must be consistent across studies. Stringent criteria to differentiate 
between dual-risk/diathesis–stress and differential susceptibility were formulated by 
Roisman et al. (2012). Roisman and colleagues presented four criticisms of previously 
used dual risk/differential susceptibility interpretations of moderation interactions 
related to: visual inspection of interaction plots of the relationship of moderators to 
outcomes; quantification of interactions; Type 1 error and nonlinearity. They proposed a 
Regions of Significance test; a proportion of interaction index; that researchers apply 
multi-levels to determine overall differential susceptibility for outcomes, averaged over 
the entire developmental course; and tests to investigate whether the relationship 
between moderator and the outcome departed from linearity. These criteria proposed by 
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Roisman and colleagues are applied in the central research of this study, and are 
examined and reported in Chapter 7. Thus, the key research question is: Using Roisman 
criteria, do this study’s findings concerning the moderating effect of temperament 
support a dual-risk/diathesis–stress or a differential susceptibility theoretical 
interpretation? 
4.7 Summary and Implications 
Temperament captured the interest of people in Greco-Roman times and has 
been an issue of considerable theoretical and experimental attention over time. In this 
chapter, the dual contribution of genetic makeup and environment in the development of 
temperament was discussed. Dimensions of temperament were examined and the 
concept of goodness of fit of dimensions of temperament and ECEC environment was 
considered. Difficult temperament was then described. Of great importance for 
developmental psychologists and education professionals is the awareness that some 
children with greater vulnerability in their genetic makeup (difficult temperament) may 
respond negatively to poor environments; however, if positively supported, these 
children may achieve outcomes equal to those of less reactive children (dual-risk 
model). In recent years, it has been proposed that individuals characterised by 
heightened environmental susceptibility display enhanced sensitivity—not only to 
negative, but also to positive, environments (differential susceptibility model). Evidence 
supporting this theory has been found in many fields of study; however, to date, little 
has been undertaken in ECEC research. One study (Pluess & Belsky, 2009) found 
support for the theory, but more evidence is needed. The large dataset of the E4Kids 
study allows further testing of the differential susceptibility hypothesis. 
The research questions arising from the literature review in this chapter are: 
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• What dimensions of temperament are most sensitive to emotional, 
organisational and instructional support in the ECEC environment? 
• Using Roisman criteria, do this study’s findings concerning the moderating 
effect of temperament support a dual-risk/diathesis–stress or a differential 
susceptibility theoretical interpretation? 
 
 
 Chapter 5: Paper 1—Development and Presentation 
5.1 Development of Paper 1 
The literature related to ECEC quality reviewed in Chapters 3 and 4 suggests 
that conflicting evidence (and small effect sizes) in studies examining child outcomes 
may be related to failure to consider individual differences. In particular, differences in 
temperament were identified as being related to responsiveness to environment and 
behavioural outcomes. This literature also drew attention to the underlying mechanism 
linking temperament to quality of ECEC. The review of the literature led to the writing 
of a position paper that argues the value of considering individual differences in 
temperament, not only when investigating the effects of quality of ECEC on young 
children, but also as a marker or barometer of ECEC quality. Paper 1 provides a 
theoretical and translational background to the research conducted and presented in the 
thesis. 
The purpose of Paper 1 is to contribute to the field in five ways. First, it provides 
a rationale for examining temperament as a moderating influence when examining the 
effects of ECEC on children. Second, it examines the underlying theoretical paradigm 
related to how temperament moderates the effect of ECEC on outcomes: dual-
risk/diathesis–stress model or differential susceptibility model. Third, as part of the 
E4Kids research program, it introduces to Australian research and practice the CLASS 
(Pianta et al., 2008) as an instrument for observing and measuring quality of interactions 
in ECEC environments. The CLASS makes it possible to identify components of ECEC 
environments that optimise the potential of children with difficult temperament. Fourth, 
the paper draws attention to methodological issues—the measurement of temperament 
and possible biases in sampling. Finally, it raises the possibility that children who are 
more responsive to the ECEC environment might provide insights to quality of 
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provision more broadly. The paper contributes to current theorising in two key ways: (i) 
by identifying vulnerable children and identifying ECEC quality as a vulnerability 
factor and (ii) by identifying high-quality environments. 
5.1.1 Identifying vulnerable children: ECEC quality as a vulnerability factor. 
The Australian Early Development Index identifies differences as children enter 
school and makes it clear that some are more vulnerable than others (Department of 
Education, 2012). While social and economic factors are examined, there are not any 
indices on individual factors that might explain the differences (and vulnerability) 
within groups. Such work translates into identifying children who require particular 
attention. Theoretical and empirical work in the US (Phillips et al., 2011; Pluess & 
Belsky, 2009) has focused on individual difference in response to ECEC environments, 
and suggested that children with difficult temperament are at risk of negative 
outcomes—that is, these children are more vulnerable in poor environments. The 
underlying paradigm of dual-risk (Rudasill & Rimm-Kaufman, 2009; Sameroff, 1983) 
suggests that, with enriched environments, these reactive, vulnerable children can have 
similar outcomes to less reactive children. A new paradigm of differential susceptibility, 
suggests that not only are children with difficult temperament more vulnerable to poor 
ECEC environment, they may respond more positively than other children in positive 
ECEC environments (Belsky & Pluess, 2009; Boyce & Ellis, 2005). No work has been 
undertaken in this area of ECEC theory and research in Australia to date. At a time 
when there is a movement to improve Australian ECEC provision, this paper aims to 
inform Australian policymakers, educators and researchers of the ground-breaking 
theory presented in this study. 
Curby et al. (2011) found that the emotional and instructional aspects of high-
quality first grade classrooms buffered against some of the negative effects of having a 
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difficult temperament. No studies have previously examined the effects of the 
components of preschool ECEC programs on children with difficult temperament. 
Emerging evidence from the E4Kids study (Tayler et al., 2013) suggests that, using the 
CLASS measure (Pianta et al., 2008), which allows the assessment of emotional, 
organisational and instructional support, the quality of ECEC environments in Australia 
is similar to that in the US and UK. The ECEC services in the Australian study were 
found to be of medium quality overall, with low instructional interactional quality. From 
the findings reported by Curby et al. (2011), the indications suggest that children with 
difficult temperament may not be receiving the level of quality they need to achieve 
positive social-emotional adjustment. This paper presents insights derived from recent 
developments in theory and research into individual difference in response to ECEC 
environments. These insights may help policymakers, researchers and practitioners in 
their quest to improve quality and provide the best possible ECEC experience for young 
children, particularly those with difficult temperament. 
5.1.2 Identifying high-quality environments: ‘Quirky’ children as ‘barometers’ of 
ECEC quality? 
Paper 1 also suggests a new perspective to the study of individual difference. It 
suggests that the components of ECEC that most help reactive children may also assist 
in the identification of features of higher-quality childcare. That is, children with 
difficult temperament may be barometers of the quality of ECEC environments. 
5.1.3 The Australasian Journal of Early Childhood. 
Paper 1 was submitted to the Australasian Journal of Early Childhood (AJEC) 
because this journal encourages articles that are designed to impart new information and 
the critical exchange of ideas among early childhood practitioners, academics and 
students. Published quarterly, AJEC is Australasia’s foremost scholarly journal and the 
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world’s longest-running major journal in the early childhood field. All articles published 
in AJEC are peer-reviewed to ensure that the excellence and usefulness of the journal is 
maintained. As the focus of this study is analyses from Australia’s largest ever study of 
ECEC, a paper directed at Australian practitioners was of particular importance. 
5.1.4 A joint paper. 
Paper 1 is a joint paper. The candidate drafted the content and was responsible 
for the majority of the preparation of the paper for publication. The principal supervisor 
of this thesis provided systematic support in the conceptualisation and the development 
of style and presentation. The associate supervisor of this thesis also provided support 
for conceptualisation and presentation in publication. 
5.1.5 Publication title. 
The paper was titled, ‘Is Quality More Important if You’re Quirky? A Review of 
the Literature on Differential Susceptibility to Childcare Environments’. 
5.1.6 Authors. 
The authors were Elspeth Davis, Areana Eivers and Karen Thorpe. 
5.1.7 Publication date. 
Paper 1 was published in volume four of AJEC, in December 2012 (see 
Appendix A). 
 
 Paper 1 
Co-authors Statement of contribution Signature 
Elspeth Davis Conducted systematic literature 
reviews and drafted the content. 
Conceptualised the position 
statement. 
Refined drafts after supervision 
reviews. 
Prepared the paper for publication. 
 
 
Karen Thorpe Supervised conceptualisation of 
position statement. 
Supervised the framing of the paper 
in style and presentation. 
Provided critical reviews throughout 
the writing process. 
 
 
Areana Eivers Provided support in 
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5.2 Presentation of Paper 1 
Is Quality More Important If You’re Quirky? A Review of the Literature on Differential 
Susceptibility to Childcare Environments 
 
E Davis, A Eivers and K Thorpe, Queensland University of Technology 
Published in Australasian Journal of Early Childhood, Volume 4, December 2012 
 
Abstract 
Evidence concerning the impact of childcare on child development suggests that 
higher-quality environments, particularly those that are more responsive, predict more 
favourable social and behavioural outcomes. However, the extent of this effect is not as 
great as might be expected. Impacts on child outcomes are, at best, modest. One recent 
explanation emerging from a new theoretical perspective of development, differential 
susceptibility theory, is that a minority of children are more reactive to both positive and 
negative environments, while the majority of children are relatively unaffected. These 
‘quirky’ children have temperamental traits that are more extreme, and are often 
described in research studies as having ‘difficult’ temperaments. This paper reviews the 
literature on such children, and argues for the need for further research to identify 
components of childcare environments that optimise the potential of these more 
sensitive, quirky individuals. 
 
 Is Quality More Important If You’re Quirky? A Review of the Literature on Differential 
Susceptibility to Childcare Environments 
One of the great social changes in the twenty-first century has been the increased 
number of mothers participating in the workforce and the greater use of non-parental 
early childhood education and care (ECEC). Around 60 per cent of Australian three- 
and four-year-olds currently attend ECEC programs, often for up to 30 to 40 hours per 
week (OECD, 2006). This increased use of childcare has raised questions for both 
educators and government policymakers about the effects on children of non-parental 
care. One focus has been to ask whether non-parental care has harmful effects for 
children (Allhusen et al., 2001; Côté, Borge, Geoffroy, Rutter & Tremblay, 2008), while 
another has been to examine the potential benefits that might derive from ECEC 
experiences outside the home (Burchinal et al., 2000; Crockenberg & Leerkes, 2005). 
This second approach has driven research to identify the most effective existing 
programs and components of programs, with the aim of informing improvement in the 
quality of provision. 
Small-scale randomised control studies of model ECEC programs have shown 
benefits of group-based early childhood education programs that endure into adulthood. 
These studies, targeted at children from disadvantaged backgrounds, commenced in the 
1960s and 1970s, and have tracked the children’s progress into middle adulthood 
(Schweinhart et al., 1985; Schweinhart et al., 2005). While providing a strong argument 
for causality, the degree to which these studies generalise to less disadvantaged 
populations, and to existing ECEC programs that do not have the same characteristics as 
these model programs, is contentious. More recently, research has extended to large-
scale longitudinal effectiveness studies that examine the contribution of the range of 
existing programs and their effects across the diversity of the population. These 
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included the National Institute of Child Health and Development study of childcare in 
the USA (NICHD; Allhusen et al., 2001); the Effective Provision of Preschool 
Education study of preschool education in the UK (EPPE; Sylva et al., 2004); and the 
current longitudinal cohort study, E4Kids (Tayler et al., 2013), which examines the 
effectiveness of existing ECEC services in Australia. 
A newly emerging third approach examines the differential effects of ECEC 
programs on individual children. Evidence of differential susceptibility to environment 
at an individual level (Belsky et al., 2007) has given impetus to studies that examine the 
intersection of program quality with child characteristics (Phillips et al., 2011). Such an 
individual difference approach is the focus of the current paper, which reviews literature 
concerning the interplay of child temperamental difference and the quality of 
experiences in long day care settings. 
While there is converging evidence regarding the language and cognitive 
benefits of attending group-based childcare settings (Belsky et al., 2007; NICHD Early 
Child Care Research Network, 2002), the evidence regarding the effects of day care on 
children’s social and behaviour development is less consistent. Studies have variously 
reported positive effects (Crockenberg & Leerkes, 2005), no effects (Deater-Deckard et 
al.,1996), and negative effects of time in childcare and quality of care (Allhusen et al., 
2001). Phillips et al. (2011) argued that these inconsistent findings might relate to the 
individual characteristics of the children in the samples studied. Crockenberg (2003) 
suggested that the effect size of childcare exposure and quality on behavioural outcomes 
is relatively low, and hypothesised that this is because only some children have 
increased behavioural difficulties associated with exposure to lower quality childcare, 
while many are resilient and only marginally affected. A key research task is to identify 
those children who have greater sensitivity to the childcare environment, and those 
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dimensions of childcare environments that exacerbate or ameliorate negative 
behavioural effects. 
There is a strong case for the application of differential susceptibility theory to 
the childcare setting. This theory suggests that some children are more reactive than 
others, and not only are affected more negatively by poor environments, but also 
respond more positively to high-quality environments. The theory presents a paradigm 
shift in which the reactivity of the child takes centre stage. The dominant dual-risk 
theoretical base suggests that some children (such as those with difficult temperament) 
are more vulnerable to the effects of negative environments. The differential 
susceptibility model sees the same children as more ‘plastic’, rather than more 
‘vulnerable’, and argues that these children are not only more adversely affected by 
poor environments, but also more likely to thrive in rich and responsive environments. 
Such an approach focuses on individual differences and the quality of relational 
environment that responds to individual children. The hypothesised mechanisms in 
linking childcare quality to behavioural outcomes postulated by differential 
susceptibility theory are contrasted with those of the currently dominant dual-risk theory 
in Figure 5.1. 
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Figure 5.1. Diagram illustrating how the different theoretical paradigms are associated 
with different research focuses (main effect and individual differences) to studying the 
effects of childcare. 
 
The current paper reviews the literature relating to elements of the research 
question regarding the interaction of child temperament with quality of experience in 
early childhood settings. The review is presented in five sections addressing the 
following questions: (i) What is ‘difficult’ temperament? (ii) What are the implications 
of differential susceptibility theory in examining the inputs of childcare environments? 
(iii) How does the quantity and quality of ECEC affect children with difficult 
temperament, compared to those with less difficult temperament? (iv) What are the 
research challenges in understanding the differential effects of childcare? (v) What are 
the implications for childcare research and practice? 
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5.2.1 What is ‘difficult’ (quirky) temperament? 
Temperament is a complex aspect of biological and psychological identity, 
which in its earliest conceptions was thought to be a stable genetic trait (Allport, 1961). 
However, the first major published research in the field (Thomas et al., 1963) opened 
the study of temperament to the awareness of the contribution children make to their 
own development because temperament was found to drive children’s selection of and 
interaction with their environments. That is, genetics (nature) and environment (nurture) 
interact to form children’s temperament (Rothbart & Bates, 2006). 
More recently, evidence has emerged suggesting that genes (temperamental 
traits) and environment are interdependent. Genes not only affect selection of 
environment, but environment also modifies how genes are expressed (Rutter, 2007). 
Fox et al. (2007) suggested that specific genes associated with the function of the 
neurotransmitter serotonin interact with social stressors during early childhood to shape 
ongoing stress responses. Thus, while temperament has a broad genetic component that 
shapes selection and reaction to environments, the experiences within the environment 
also contribute to the shaping of temperament. The importance of the childcare 
environment is two-fold. Not only do environmental stressors predict adverse 
behavioural outcomes, they may also contribute to the development of temperament and 
thereby influence the child’s reactivity across time. 
A large range of studies categorise children as having ‘difficult’ temperament 
when they show extremes of temperament dimensions, and combinations of these, 
including high negative emotional expression, low adaptability, high activity and high 
impulsivity or low emotional responsiveness (e.g. Gallagher, 2002). The significance of 
difficult temperament is in how it drives response to environment. Although 
temperament considered on its own is limited in its ability to predict child behaviour 
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(Sanson et al., 1991), in the context of environmental stressors, difficult temperament 
has been shown to predict behavioural difficulties. For example, high reactivity has 
been associated with conduct problems (Crockenberg et al., 2008). Also, physical 
aggression, noncompliance and disobedience in situations of stress and across time lead 
to negative outcomes, such as alcohol and drug abuse and neglectful and abusive 
parenting (Tremblay et al., 2004). Temperament therefore matters because it affects 
reactivity to the environment. That is, children conceptualised as more difficult are in 
fact more sensitive. 
There is currently little evidence on the effects of temperament within the non-
parental care setting. To date, qualitative variations in the childcare environment have 
been considered uniformly effective for all, yet evidence from home learning contexts 
(see Phillips et al., 2011) and emerging studies from the childcare environment (see 
Pluess & Belsky, 2009) challenge this perspective. Emerging data suggest the need to 
examine the interaction of temperament with childcare environment quality. If children 
with difficult temperament are more susceptible to environment influence, they may be 
the best barometers of care quality. 
5.2.2 What are the implications of differential susceptibility theory in examining 
the inputs of childcare environments? 
Positive attributes of classroom quality have been shown to promote favourable 
child outcomes (Mashburn et al., 2008). Yet, to date, less is known specifically about 
the effects for children with difficult temperament (Rudasill & Rimm-Kaufman, 2009). 
Rudasill and Rimm-Kaufman (2009) suggest that a highly emotionally supportive 
classroom may matter more for children who are low in effortful control, compared to 
those who are higher in effortful control. This hypothesis is in line with the dual-risk 
model (Sameroff, 1983) (Figure 5.2), which asserts that some individuals have greater 
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vulnerability in their makeup (such as difficult temperament) and are disproportionately 
reactive to environmental adversity. This view (dual-risk model) has been the dominant 
paradigm not only in the study of interactions of individuals with their environments 
(Rothbart & Bates, 2006), but also in the field of childcare research that has directed 
attention to minimum quality standards to avert poor outcomes (NICHD, 2002). New 
perspectives highlight the need to focus on optimising developmental positive outcomes  
(Department of Education Employment and Workplace Relations, 2009). 
Evidence from developmental research leads to the understanding that both 
stressful and supportive environments have been part of human experience throughout 
evolutionary history, and that developmental systems respond adaptively to both kinds 
of contexts (Ellis et al., 2011). A differential susceptibility model (Figure 5.2), based on 
the hypothesis that a susceptible child responds both more negatively and more 
positively to environmental conditions, has been proposed (Belsky & Pluess, 2009; 
Boyce & Ellis, 2005). Support for this argument is presented in research findings that 
indicate that childcare affects children differentially, both negatively and positively 
(Belsky et al., 2007). For example, negatively emotional infants have been found to be 
more affected by the quality of care they experienced, both more negatively in poor 
quality environments and more positively in high-quality environments, than other, less 
reactive, young children (Pluess & Belsky, 2009). Belsky and Pluess (2009) claimed 
that evidence of differential susceptibility outweighs evidence of dual-risk. They argue 
that the characteristics of difficult temperament (low adaptability, high activity and low 
emotional regulation) may be indicators of a general heightened sensitivity to quality of 
environment, and result in children becoming overwhelmed in modestly adverse 
environments, but also benefitting disproportionally from supportive environments 
(Figure 5.2). 




Figure 5.2. Hypothesised outcomes of the reactivity × childcare quality interaction: A 




New evidence of differential susceptibility is coming from a wide range of 
research sources. Children with heightened stress reactivity, for example, have been 
found to experience fewer incidences of respiratory illnesses in a three-month period 
when exposed to less stressful life events, and more incidences of respiratory illnesses 
when exposed to more stressful life events, than children with lower stress reactivity 
(Boyce & Ellis, 2005). Higher maternal sensitivity has been shown to be related to 
stronger decrease of externalising problems but only for children with difficult 
temperament, while controls with less sensitivity have not shown this decrease 
(Mesman et al., 2009). More fearful children have been found to be more susceptible to 
the quality of relationships with their mothers than less fearful children (Gilissen et al., 
2008), and children with less efficient dopamine-related genes have been found to have 
poorer developmental outcomes in negative environments than comparisons without 
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‘genetic risk’. However, children with higher genetic risk have also profited most from 
positive environments (Bakermans-Kranenburg & Van Ijzendoorn, 2011). 
Although there is considerable correlational evidence supporting differential 
susceptibility to environments, attention is now turning to experimental examination of 
susceptibility by means of intervention to establish causality. In one such study, a brief 
intervention to increase secure attachment, Cassidy et al. (2011) found support for the 
predictions of the differential susceptibility hypothesis in that the intervention led to 
positive outcomes, but only for highly irritable infants. Importantly, this experimental 
research provides evidence of a causal relationship between ‘difficult’ temperament and 
positive rearing influences, consistent with the argument of greater plasticity. These 
findings indicate a need to examine temperament as an index of differential 
susceptibility in the childcare environment, and to ask: Is quality more important if you 
are one of these more quirky children? 
5.2.4 How does the quality and quantity of ECEC affect children with difficult 
temperament? 
The comparison of the effect of childcare environments on children with 
difficult temperament and those with easier temperament is important for two reasons. 
First, from a theoretical and empirical research perspective, considering individual 
variability gives a better understanding of the effects of childcare environments and 
definition of the constituents of childcare quality. It is likely that, to date, this has been 
underestimated. Second, from the perspective of children who are more reactive, 
identification of specific inputs is essential if educators and carers are to optimise their 
potential. 
Pluess and Belsky (2009) argued that the failure of research to consider the 
different outcomes of children with different temperament leads to both an 
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underestimation of non-maternal care environment on children and contradictory 
findings related to sampling. In particular, the effect of childcare on children’s social-
behavioural development has been shown to be complex and sometimes contradictory 
(Pluess & Belsky, 2009). While some studies show that higher childcare quality is 
associated with fewer problem behaviours (Burchinal et al., 2000; Crockenberg & 
Leerkes, 2005), others fail to do so (Deater-Deckard et al., 1996). Data on quantity of 
care are similarly contradictory. Belsky (2001) reported that greater amounts of time 
spent in any kind of centre-based childcare are predictive of elevated levels of 
externalising behaviour problems, while data from NICHD suggest that extensive and 
continuous childcare is predictive of behaviour problems for children in the at-risk 
range (Loeb et al., 2007; NICHD Early Child Care Research Network, 2002). Other 
studies do not chronicle an association between higher quantity of childcare and levels 
of aggression (Côté et al., 2007; Li-Grining et al., 2006). Contradictory evidence may 
relate to the temperamental qualities of children in the study samples from which these 
findings derive. 
Phillips et al. (2011) argued that evidence from ‘main effects’ research is unable 
to shed much light on the question of which children are most sensitive to variation in 
both quantity and quality of childcare. Temperament presents an important domain of 
exploration. There is a need to consider the possibility that children with ‘difficult’ 
temperament may receive more non-parental care and possibly lower quality care. Are 
these children placed in care earlier? There is some suggestion in the literature that this 
may be the case; for example, Sylva et al. (2007) reported that children in their British 
sample who had ‘difficult’ temperament spent significantly more hours in care. This 
possibility places greater emphasis on quality, as this has been found to moderate the 
effects of quantity of care (Love et al., 2003; McCartney et al., 2010). To date, there are 
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no studies reporting on care quality and temperament selection effects, but the 
possibility of children with ‘difficult’ temperament disproportionately attending poorer 
quality care warrants investigation. Studies specifically examining the effects of 
childcare quantity and quality on children with difficult temperament would test the 
view that previous studies have underestimated the effects of care environment and, 
importantly, will also assist understanding of the needs of these more sensitive children. 
5.2.5 What are the research challenges in understanding differential effects of 
childcare? 
Three important challenges face researchers investigating the differential effects 
of childcare. The first challenge is to determine whether children with difficult 
temperament are randomly distributed across different ECEC type, duration and quality, 
or whether there are selection effects. That is, to determine whether child temperament 
drives time of entry, hours of exposure and quality of care. A second challenge is to 
determine which aspects of childcare quality provide a supportive environment for 
children with difficult temperament, and how these aspects may be measured. That is, 
there is a need to identify the general and specific needs of children with more reactive 
dispositions. The third challenge is related to temperament and its measurement. There 
is a need for increased specificity of measurement and better description of which 
aspects of temperament are involved in shaping the trajectories of social and emotional 
development for children. 
5.2.6 Selection effects. 
While randomised controlled trials of childcare programs allow inference of a 
causal relationship from program intervention to child outcomes, in effectiveness 
studies, most evidence has derived from observations of pre-existing programs and the 
children who attend them. For example, poorer quality programs may be less expensive, 
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and thus more likely to be attended by children from low-income families. These biases 
are called ‘selection effects’. To ascertain how effective particular care and educational 
programs are requires identification of such biases so that, in the absence of 
randomisation, statistical control can be implemented to take account of these 
differences. In the case of children with difficult temperament, a number of potential 
selection mechanisms have been proposed. For example, urgency to find placement may 
lead to acceptance of more available (and possibly less adequate) care, while the 
difficulties of parenting a reactive child may lead to more hours of care or earlier entry 
to non-parental care (Allhusen et al., 2001; Boyd, 2010; Sylva et al., 2007). 
5.2.7 A supportive environment. 
The ability to detect differential susceptibility hinges on researchers’ ability to 
identify what constitutes a supportive environment for particular children. Young 
children with difficult temperament are at risk of behaviour problems (Crockenberg et 
al., 2008; Murray & Kochanska, 2002). The potential for these children to experience 
more positive outcomes than children with easier temperament may depend on whether 
the teachers and carers can rise to the challenge of meeting their needs. A few studies 
have tried to capture the interactional, relational aspects of high-quality childcare. Using 
observational data, quality of teacher–child interactions was found to depend on 
pedagogical encounters that indicated an interactive atmosphere characterised by an 
ability to enter the child’s world (Johansson, 2004). Children’s relationships with 
teachers have been shown to be multi-determined and result from the interplay between 
characteristics of children and teachers, with children’s shyness and effortful control 
contributing directly to teacher–child conflict and closeness (Curby et al., 2011). 
Further, a significant interaction between closeness of teacher–child relationship and 
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behavioural problems indicated that decreases in challenging behaviours were 
associated with higher levels of closeness (Silver et al., 2005). 
Where classroom settings were observed to be child-centred, and the teacher 
allowed some freedom and choice, there was also found to be a more positive, 
supportive and emotional tone to interactions, and an absence of negative behaviours 
among peers or between adults and children (Pianta et al., 2002). A supportive 
environment then is one where the teacher is able to support social and emotional 
functioning through appropriate and meaningful interactions with the child. This finding 
accentuates the importance of measuring the degree of support provided by the 
childcare environment. 
5.2.8 Measurement of quality. 
Important features of quality of childcare have been identified in the literature as 
both structural (e.g. child–staff ratios and group sizes) (NICHD, 2000) and 
relational/interactional (Pianta, laParo & Hamre,2008). In response to developing 
acknowledgement of the importance of teacher–child relationships, NICHD (2002, 
2005) developed the ORCE. Detailed descriptions of the ORCE Assessments appear in 
the NICHD Early Child Care Research Network (NICHD, 2002, 2005). 
In examining the role of classroom quality in ameliorating social risks associated 
with difficult temperament, Curby et al. (2011) used the Classroom Observational 
System (COS-1). This measure was based on current conceptualisations of classroom 
quality (Pianta et al., 2008) and was the forerunner of the Classroom Assessment 
Scoring System ( CLASS; Pianta et al., 2008). CLASS measures 11 dimensions of 
teacher–child interactions. Positive Climate, for example, measures the emotional 
connection between the teacher and students; Teacher Sensitivity measures the teacher’s 
awareness and responsiveness to students’ academic and emotional needs; and Regard 
Education and Care Experiences of Children with ‘Difficult’ Temperament 91 
 
for Student Perspectives measures the degree to which the teacher’s interactions with 
students emphasise students’ interests, motivations and points of view. The E4Kids 
Australian study is presently using the CLASS, which has been validated in more than 
3,000 classrooms from preschool to fifth grade (Pianta et al., 2008) and allows detailed 
analyses of the childcare environment. 
5.2.9 Measurement of temperament. 
To make predictions about the effects of childcare on children with difficult 
temperament, there is need for both accurate descriptions of the dimensions of 
temperament being measured, and specificity to the measurement of temperament. 
Factor analysis of mother reports for three- to eight-year-olds in the Childhood 
Temperament Questionnaire (Thomas & Chess, 1977) in the ATP (Sanson et al., 1994) 
yielded factors of inflexibility (α = 0.79), persistence (α = 0.83), approach sociability (α 
= 0.87) and rhythmicity (α = 0.70) (Sanson et al., 1994). Inflexibility was essentially a 
composite of irritability and uncooperativeness. The three broad factors of the STSC 
(Smart & Sanson, 2005),inflexibility, social approach and persistence, are being 
examined in the E4Kids Australian study. 
Recent studies (e.g. Curby et al., 2011; Pluess & Belsky, 2009) have assessed 
temperament by maternal report at age six months and one year. Although dimensions 
of temperament can be observed in the first months of life, these dimensions are only 
relatively stable over time.  
Approaches to measuring temperament have used caregiver reports, naturalistic 
observations and structured laboratory observations. However, there remain questions 
about which measures are the most valid and reliable. Studies examining the validity of 
each of these have produced contradictory evidence ( Rothbart, Ellis & Posner, 2004). 
Rothbart and Bates (2006) advocated the further development of sound measures, but 
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argued for the validity of parent reports because these give a broad overview of child 
behavioural patterns and have been found to be correlated with other forms of 
measurement. To define ‘difficult temperament’, most studies have identified extremes 
of temperament reported by parents, using a cut-point of one standard deviation below 
and above the mean. However, with advancing statistical techniques, such as structural 
equation modelling, there is also the possibility that the range of temperament 
behaviours and combinations of multiple temperamental traits can be explored using 
continuous measures of temperament. 
Using parent report measures of temperament, Curby and colleagues. (2011) 
have shown that better-quality environments reduce behavioural problems in children 
with difficult temperament. This is the first report that has included detailed 
observational measurement of childcare environments. The finding aligns with the 
premise that difficult children respond more positively to high-quality childcare 
environments than do less reactive classmates. Development of a body of evidence on 
individual temperamental difference will inform childcare professionals’ responses to 
more sensitive or ‘quirky’ children. Positive expectations and accompanying responsive 
environments enable these children to have levels of positive behavioural outcomes not 
previously thought possible. 
5.2.10 What are the implications for childcare research and practice? 
Twenty-first century social changes have meant that non-parental childcare is 
experienced by increasing numbers of young children. Among those attending childcare 
will be quirky children who are at the extremes of temperamental traits and who are 
therefore more affected by their environments (Gallagher, 2002) but to date, the effects 
of childcare environments for these children have not been well explored (Phillips et al., 
2011; Pluess & Belsky, 2009). Evidence from research examining the effect of childcare 
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across the diversity of children, with less and more difficult temperament, generally 
indicates that high-quality childcare provides support for children’s social and 
emotional development, and prevents the development of behavioural problems. 
However, the extent of the effect of childcare environments reported in these studies is 
at best modest. If we are to fully understand the effects of childcare on children’s 
development, further testing of differential susceptibility theory, in which individual 
differences in children’s temperament are taken into account, is indicated. The 
continuing challenge is to identify the components of the environment that best optimise 
the potential of these children. 
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Chapter 6: Empirical Studies—Development of Papers 2 and 3 
This chapter presents the rationale for the empirical studies presented as 
manuscripts in Papers 2 and 3. First, an overview of the E4Kids study, in which the 
doctoral research is nested, is presented. Second, an examination of the specific 
empirical contribution of the PhD study is outlined. Third, the development of Paper 2, 
the central empirical work of this thesis, is presented. Finally, the development of Paper 
3, which examines whether temperament is randomly or selectively associated with 
ECEC qualities, is introduced. Paper 2 is under review at the American Educational 
Research Journal, and is presented in Chapter 7. Paper 3 is under revision at the Early 
Childhood Research Quarterly, and is presented in Chapter 8. 
6.1 E4Kids: Optimising Early Learning and Social Experiences 
This research study is a nested study within a large cohort study, E4Kids. 
E4Kids is a five-year longitudinal study of children from pre-prep to Grade 3. Funding 
for the study is being provided by the Australian Research Council (ARC) Linkage 
Project Scheme (Grant LP0990200), in partnership with the Victorian Department of 
Education and Early Childhood Development and Queensland Department of 
Education, Training and Employment. E4Kids aims to provide evidence of the most 
effective existing ECEC programs and components of programs to inform government 
and policy decisions and enable improvement of the quality of provision of ECEC in the 
Australian context. The study assesses the effect of ECEC participation on children’s 
cognition, social inclusion, and health and wellbeing during the preschool and early 
school years up until the child turns eight years of age (Figure 6.1). It does this by 
directly investigating children’s attendance in ECEC programs, the quality of those 
programs, and progression in the children’s learning and development assessed on an 
annual basis. 
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In addition, the study seeks to gather sufficient information on other influences 
on the children, such as family, community, and later the school environment, so that it 
can control for these influences and assess the independent contribution of participation 
in licensed ECEC, including family day care, long day care and kindergarten services. 
E4Kids is being conducted by a team of researchers from the University of Melbourne 
and Queensland University of Technology, and has representatives from the 
Universities of London, Toronto and Sydney, as well as representatives from the 
Victorian and Queensland Departments of Education. The team is under the leadership 
of Professor Collette Tayler, University of Melbourne, and Professor Karen Thorpe, 
Queensland University of Technology. The focus of the E4Kids study is optimising 
ECEC experiences and establishing positive life trajectories for Australian children 
through high-quality ECEC. 
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Figure 6.1 Design and analytic model diagram. 
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6.1.1 E4Kids sample. 
This study identified all the long day care, family day care and kindergarten 
facilities in four centres across two large metropolitan sites (Melbourne, Victoria and 
Brisbane, Queensland), a regional site (Shepparton, Victoria) and a remote site (Mount 
Isa, Queensland) (Figure 6.2). A random selection of these programs was drawn across 
the range of social diversity using Social-Economic Indices for Area (SEIFA) codes 
developed by the Australian Bureau of Statistics. Within selected ECEC settings, the 
families of all children enrolled in eligible classes (prior to school years) were invited to 
join the study. The makeup of the sample across type and number of classrooms 
sampled is shown in Table 6.1. TheE4Kids sample recruited in 2010 included 2,539 
children in approximately 300 ECEC classrooms (Table 6.2). 
 
 
Figure 6.2. E4Kids sample. 
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Table 6.1 
Numbers of E4Kids Services and Rooms by Year and Type 
Type of care Victoria Queensland Total 
   Melbourne Shepparton Brisbane Mount Isa  
   Centres Rooms Centres Rooms Centres Rooms Centres Rooms  
Long day 
care 









2 14 1 8 2 20 1 10 6 
schemes  
52 homes 
Kindergarten 13 27 8 9 11 32 4 8 36 
centres 
76 rooms 















Child care (LDC) 637 67 741 170 1,615 
Preschool (K) 298 93 242 122 755 
Family day care 26 8 49 20 103 













6.1.2 E4Kids Procedures, data and measures. 
Information sheets were sent to the parents of children, centre directors, teachers 
and assistants in the centres selected for the study. Information sheets and consent forms 
are presented in the appendices as follows: 
1. Appendices B and C: Information and consent forms for parents of study 
children 
2. Appendices D and E: Information and consent forms for centre directors 
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3. Appendices F and G: Information and consent forms for teachers and 
assistants. 
Demographic information about the study child and his or her family was obtained from 
E4Kids Main Caregiver Survey (Appendix H). The Main Caregiver Survey also 
provided information about the child’s ECEC arrangements, temperament, social-
emotional adjustment, home and social learning environments, and main caregiver’s 
health and wellbeing. Quality of the interactional environment in E4Kids was measured 
using the CLASS Pre-K (Pianta et al., 2008). The CLASS is the current gold standard 
assessment of ECEC quality. Standard measures based on detailed standard 
observations of approximately three hours were undertaken by trained and certified 
observers. The measure has been found to be psychometrically sound (Tayler et al., 
2013). The E4Kids data used to investigate the moderating effect of difficult 
temperament on the relationship of ECEC quality and social-emotional development 
outcomes is included in Chapter 7.  









Figure 6.3. Situating the PhD thesis in the context of E4Kids. 
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The PhD study capitalises on the large E4 Kids sample and adds an individual 
difference perspective. Figure 6.3 illustrates how the thesis study contributes to the third 
aim of the E4Kids study by assessing the effects of ECEC on the social-emotional 
development of children with difficult temperament. To date, qualitative variations in 
the ECEC environment have been considered uniformly effective for all, yet evidence 
from home learning contexts (Phillips et el., 2011) and emerging studies from ECEC 
care environment studies (Pluess & Belsky, 2009) challenge this perspective. Thus, the 
study aims to contribute to the body of research on ECEC effectiveness in Australia, via 
E4Kids, by identifying the components of ECEC programs that deliver more favourable 
outcomes for children with difficult temperament. Additionally, the study aims to 
contribute to developmental theory by applying new and challenging statistical criteria 
to examine whether any moderation effect of difficult temperament on the relationship 
between ECEC quality and developmental outcomes is better explained by the dual-risk 
or differential susceptibility theory. The two empirically based manuscripts ask how 
temperament functions to affect child outcomes in the context of ECEC environments 
(Paper 2) and whether difficult temperament is associated with the quantity and quality 
of ECEC environment to which children are exposed (Paper 3). 
6.3 Development of Paper 2 
6.3.1 The research questions. 
The examination of the literature, documented in Chapter 2, provided 
justification for the focus on social-emotional adjustment and testing the effect of ECEC 
environments on this child outcome. The examination of the literature in Chapters 3 and 
4 identified gaps and challenges in the research that directed the current investigation. 
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6.3.1.1 Research Question 1. 
Research Question 1 (Section 3.4) asked: What is the contribution of the 
emotional, organisational and instructional support of the ECEC learning environment 
to variation in children’s social-emotional behaviours? Though many studies have 
documented the effects of ECEC environments on social-emotional behaviours, few 
have examined the components of ECEC programs that generate this effect, and none 
have used the CLASS Pre-K (Pianta et al., 2008) in the years before formal education. 
This gap is addressed in the current work. 
6.3.1.2 Research Question 2. 
Research Question 2 (Section 4.4) asked: What dimensions of temperament are 
most sensitive to emotional, organisational and instructional support in the ECEC 
environment? The current literature examining temperament as a moderating variable in 
the relationship between ECEC quality and child outcomes has used a single ‘difficult 
temperament’ measure based on aggregation of sub-scores. No studies have identified 
the dimension of temperament that predicts reactivity to ECEC environment. This is the 
approach taken in the current study. 
6.3.1.3 Research Question 3. 
Research Question 3 (Section 3.5.1) asked: Does temperament moderate 
associations between ECEC environment and social-emotional behaviours? The 
challenge for researchers (e.g. Phillips et al., 2011) to concentrate their efforts on the 
effects of ECEC environments in terms of individual differences among children led to 
the framing of this third question. Over the past five years, biogenetics models have 
directed attention to individual responses to environment and called for research in this 
field (e.g. Ellis and Boyce, 2011). The availability of the E4Kids database enabled the 
fast response with current data presented in this thesis. 
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6.3.1.4 Research Question 4. 
Research Question 4 (Section 4.6.3) asked: Using Roisman criteria, do this 
study’s findings concerning the moderating effect of temperament support a dual-
risk/diathesis–stress or differential susceptibility theoretical interpretation? The review 
of differential effects of ECEC in Chapter 4 identified the need for further evidence in 
different contexts to contribute to the dual-risk/differential susceptibility debate and 
more stringent statistical criteria. This thesis takes up this challenge. 
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Figure 6.4. The moderating effect of ECEC quality on the interaction of difficult 
temperament and social-emotional outcomes. 
 
The dimensions of the predictor variable of ‘difficult temperament’ (high 
inflexibility, low approach sociability and low persistence) were identified using the 
STSC (Prior et al., 2000; Sanson et al., 1994). The domains of the moderating variable 
of ‘quality of interaction’ (emotional, organisational and instructional support) were 
measured using the CLASS (Pianta et al., 2008). The subscales of the criterion variable 
of ‘social-emotional adjustment’ (externalising and internalising behaviour) were 
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measured using the Strengths and Difficulties Questionnaire (Goodman, 1997). Family 
and child variables were controlled to account for potential selection bias. 
6.3.3 Methodology: Procedures and measures. 
The procedures and measures are described in Chapter 7: Paper 2—Differential 
Response to Qualities of ECEC Environment: Inflexible Temperament Moderates 
Effects on Social-emotional Adjustment. Attention is drawn to additional information 
related to the measurement of interactional quality using the CLASS and controls used 
to minimise bias in the sample. 
6.3.3.1 Interactional quality measure. 
Essential to the central investigation in this study is the standardised measure of 
classroom interactions, the CLASS (Pianta et al., 2008). The theoretical framework for 
the CLASS (Hamre & Pianta, 2007) posits that the interactions that take place among 
teachers and students on a daily basis are the primary mechanisms through which 
children learn. Good reliability and validity scores for the CLASS have been recorded in 
the US (La Paro et al., 2004) and Finland (Pakarinen et al., 2010). E4Kids is the first 
large study to use the CLASS in Australia. 
The three CLASS domains—emotional support, classroom organisation and 
instructional support—reflect features of interactions and are recorded in terms of 
dimensions within the domains (Figure 6.5). Within the emotional support domain, 
dimensions reflect: 
• positive climate (PC)—the emotional connection between the teacher and 
students 
• negative climate (NC)—the overall level of expressed negativity (for 
analysis, this is reverse scored) 
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• teacher sensitivity (TS)—the teacher’s awareness and responsiveness to 
students’ academic and emotional needs 
• regard for student perspectives (RSP)—the degree to which the teacher’s 
interactions with students emphasise the students’ interests, motivations and 
perspectives, and encourage responsibility and autonomy. 
Within the classroom organisation domain, the dimensions reflect: 
• behaviour management (BM)—the teacher’s ability to provide clear 
behavioural expectations and use effective methods to prevent and redirect 
misbehaviour 
• productivity (PD)—how well the teacher manages instructional time and 
routines, and provides activities for students so that they have the 
opportunity to be involved in learning activities 
• instructional learning format (ILF)—focuses on the ways the teacher 
maximises students’ interest, engagement and ability to learn from lessons 
and activities. 
Within the instructional support domain, the dimensions reflect: 
• concept development (CD)—measures the teacher’s use of instructional 
discussions and activities to promote students’ higher-order thinking skills 
• quality of feedback (QF)—the degree to which the teacher provides feedback 
that expands learning and understanding 
• language modelling (LM)—the quality and amount of the teacher’s use of 
language-stimulation and language facilitation techniques. 
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Figure 6.5. The three domains and 10 dimensions of the CLASS. Source: Pianta et al., 
2008. 
 
6.3.3.2 Collection and collation of CLASS data. 
The training and reliability testing of the E4Kids Data Collection Team—39 
research assistants (16 in Victoria and 23 in Queensland, including the PhD 
candidate)—was extensive. Training consisted of an initial three-day clinical course and 
field practice in three independent sites. Field practice included double coding, as 
recommended by the instrument authors, Pianta et al. (2008), in which trainees and 
supervisors coded the same classroom to ensure consistency of coding. In line with the 
CLASS protocol, research assistants were only accredited to collect CLASS data if they 
met the performance criterion of > 80 per cent on five tests and within each of the three 
domains that comprise the CLASS. Observations were completed in 30-minute cycles (a 
20-minute period for observation and taking notes on indicators, and a 10-minute period 
for making judgments and recording coding on the scoring sheet). Each dimension 
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included in the CLASS was rated along a one to seven scale, with one or two indicating 
low quality; three, four or five indicating mid-range of quality; and six or seven 
indicating high quality. Scores were entered on an observation sheet (Appendix I). 
To assist research assistants in calculating scores, the CLASS Pre-K manual 
(Pianta et al., 2008) sets out markers for each indicator in the dimensions. For example, 
within the positive climate dimension, in the emotional support domain, markers for the 
indicator ‘respect’ are eye contact, a warm and calm voice, respectful language and 
cooperation and/or sharing. Additionally, for each rating category (high, medium and 
low), examples are included in the manual in the form of statements on all dimensions. 
For each dimension, the ratings were averaged across all cycles. Once all of the average 
dimension scores were obtained, the composite domain scores were calculated for 
emotional support, classroom organisation and instructional support. These domain 
scores represented the average of each of the corresponding dimension scores 
(following the formula provided for each domain—see Appendix J). The results were 
collated by data managers at the Queensland University of Technology, Brisbane, and 
the University of Melbourne, and entered into a comprehensive data bank at the 
Melbourne Graduate School of Education at the University of Melbourne. 
6.3.4 Addressing potential selection bias. 
The issue of selection bias was raised in Chapter 3 (Section 3.5.2). In examining 
the interaction of temperament with quality of ECEC interactional experience in terms 
of social-emotional outcomes, it was necessary to control for the family and child 
factors that may also affect the interaction (Allhusen et al., 2001; Duncan & Gibson-
Davis, 2000; NICHD Early Child Care Research Network, 2002). Thus, this study 
controlled for socioeconomic status; other family factors, including home learning 
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environment and social learning environment; and child factors, such as gender and age 
at entry. 
6.3.4.1 Socioeconomic status. 
SEIFA was used as a measure of socioeconomic status in E4Kids. SEIFA is a 
product developed by the Australian Bureau of Statistics that ranks areas in Australia 
according to relative socioeconomic advantage and disadvantage. The indexes are based 
on information from the five-yearly census. SEIFA is a set of four indexes: the Index of 
Relative Socio-economic Disadvantage, the Index of Relative Socio-economic 
Advantage and Disadvantage, the Index of Education and Occupation, and the Index of 
Economic Resources (Australian Bureau of Statistics, 2006). 
6.3.4.2 Family factors. 
Interactions within the family and community were examined using two scales 
developed from E4Kids Main Caregiver Survey data: home learning environment 
(HLE) and social learning environment (SLE) (see measures section in Chapter 7). As 
psychological wellbeing affects parent responsiveness to a child (Lovejoy, Graczyk, 
O'Hare & Neuman, 2000), the main caregiver’s emotional state was assessed using the 
Kessler Psychological Distress Scale (K10) (Andrews & Slade, 2001). Child caregiver 
level of education completed (from primary school to postgraduate level) and work 
status (full time, part time or casual) were also considered. 
6.3.4.3 Child factors. 
Based on early studies, child factors, gender (e.g. Peisner-Feinberg et al., 2001) 
and early entry to care (e.g. Howes, 1990) were also controlled. 
6.3.5 A joint paper. 
Paper 2 is a joint paper. Frequent discussions related to conceptualisation, 
methodology, analyses and presentation of the paper among the candidate, supervisor 
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and statistics consultant were conducted in person or via Skype. The candidate was 
responsible for the conceptualisation of the study, drafts and revisions of the content and 
preparation of the paper for publication. She contributed to decisions related to 
methodology and analyses. The principal supervisor of this thesis supervised and 
provided support in conceptualisation, methodology, analysis, style and presentation 
throughout. The statistics consultant supported the analyses in the study in consultation 
with the candidate and principal supervisor. Dr Areana Eivers provided assistance in 
conceptualisation and editing drafts. 
6.3.6 Publication date or status. 
Paper 2 is under review at the American Educational Research Journal. The 
American Educational Research Journal publishes original empirical and theoretical 
studies and analyses in education that constitute significant contributions to the 
understanding and improvement of educational processes and outcomes. The American 
Educational Research Journal has an impact factor of 3.104. 
6.3.7 Publication title. 
The publication title is: ‘Differential Response to Qualities of Early Childhood 
Education Environment: Inflexible Temperament Moderates Effects on Social-
emotional Adjustment’. 
6.3.8 Authors. 
The authors were Elspeth Davis, Cameron Hurst, Areana Eivers and Karen 
Thorpe. 
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6.4 Development of Paper 3 
As reported in Paper 2 (Chapter 7), children with difficult temperament were 
found to have more internalising problems than other children in ECEC environments 
characterised by low instructional support. Thus, the quality of the instructional 
environment children with difficult temperament receive is an important factor in their 
social-emotional adjustment. Recent remarkable biogenetic research has shown that 
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children not only receive their environments, but also actively choose and shape their 
environments (Fox et al., 2007; Rutter, 2007; Scarr & McCartney, 1983). The 
mechanism underlying children’s contribution to their environments is the 
responsiveness of parents to the individual characteristics of their child (Gamble, Ewing 
& Wilhlem, 2009; Noble, 2005) and their attempts to meet the needs of the child. One 
manifestation of this is hypothesised to be parental selection of non-parental childcare 
on the basis of child temperament. 
Early research examining temperament and selection of the ECEC experience is 
examined in the introduction to Chapter 8 and summarised in Table 6 (Appendix K). 
Selection into a non-supportive environment may compound the risks associated with 
non-maternal care for children with difficult temperament. In their investigation of 
cross-context influences on social-emotional outcomes, Watamura, Phillips, Morrissey, 
McCartney and Bub (2011) found that children experienced double jeopardy when they 
came from poorer quality homes and were placed in poorer quality child care. They also 
found compensatory care when these children were placed in higher-quality childcare. 
The effect of ECEC placement may also have a compounded effect on children 
with inflexible temperament. That is, a child with difficult temperament placed in an 
ECEC with poor instructional support may be placed in double jeopardy. In contrast, a 
child with difficult temperament placed in an ECEC with good quality instructional 
support may experience a compensatory care effect. Paper 3 examines selection of 
ECEC to determine which factors (in terms of time of entry to care, and quality, 
quantity and type of ECEC) may have an add-on effect to the social-emotional 
outcomes of children with difficult temperament. 
As noted in Chapter 3 (Section 3.2.2), from a statistical perspective, a major 
issue arising in childcare research is how unobserved variables may affect results 
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(Duncan, 2003; Duncan & Gibson-Davis, 2000, 2006). For example, if parents’ 
selection of ECEC for their child was based on the grounds of the temperament of their 
child, any effect size may be biased upwards or downwards. For example, if children 
with difficult temperament are placed in higher-quality care, the results related to 
quality of ECEC may be biased downwards because children with difficult temperament 
require higher-quality instruction to have better social-emotional outcomes. The 
research challenge is to determine whether children with difficult temperament are 
systematically more or less likely to have greater exposure to ECEC, and whether this is 
of higher or lower quality. The findings have important translational implications in 
provision of ECEC. 

















1. High inflexibility 
2. Low approach sociability 




1. Early entry 
2. More hours 
3. ECEC quality 
4. ECEC type 
Confounding factors 
 
• Socioeconomic status 
• Main caregiver work status 
• Main caregiver health and wellbeing 
• Home learning environment—structured 
• Home learning environment—unstructured 
• Social learning environment—peers 
• Social learning environment—community 
• Child autonomy 
• Early entry for selection effects 2, 3, 4 
• More hours for selection effects 1, 3, 4 
• ECEC quality for selection effects 1, 2, 4 
• ECEC type for selection effects 1, 2, 3 
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6.4.2  Research questions. 
As discussed in Section 1.4, Paper 3 examines selection of ECEC to determine 
whether child temperament affects parent selection of early education and care. It asks 
the question: Do time of entry, quality, quantity, and type of ECEC vary according to 
child temperamental difficulty? 
6.4.3 Methodology: Procedures and measures. 
The procedures and measures are described in Chapter 8: Paper 3— In What 
Way is Difficult Temperament Associated with the Quantity and Quality of ECE? 
6.4.4 Methods for analysis. 
The issues guiding the methods for analysis are discussed in Chapter 8. The 
models associated with childcare outcomes, the sample used, the measurement scales 
and childcare level predictors are presented in Chapter 8, Table 8.1. 
6.4.5 A joint paper. 
Paper 3 is a joint paper. The candidate, supervisor and statistics consultant had 
frequent meetings to discuss the conceptualisation of the study and the selection of 
statistical methods and types of analysis. After the transfer of Dr Cameron to Thailand, 
these meetings continued via Skype. 
6.4.6 Publication title. 
The paper title is: ‘In What Way Is Difficult Temperament Associated with the 
Quantity and Quality of Early Education and Care?’ 
6.4.7 Authors. 
The authors were Elspeth Davis, Cameron Hurst, Areana Eivers and Karen 
Thorpe  
6.4.8 Publication date or status. 
The paper is under revision at the Early Childhood Research Quarterly. 
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6.4.9 Early Childhood Research Quarterly. 
For over 20 years, the Early Childhood Research Quarterly (ECRQ) has 
influenced the field of early childhood education and development through publishing 
empirical research that meets the highest standards of scholarly and practical 
significance. ECRQ publishes predominantly empirical research on issues of interest to 
early childhood development, theory and educational practice, for birth through to eight 
years of age. ECRQ has a five-year impact factor of 3.44. 
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Chapter 7: Paper 2 
Differential Response to Qualities of ECE Environment: Inflexible Temperament 
Moderates Effects on Social-emotional Adjustment 
 
Elspeth Davis, Queensland University of Technology 
Cameron Hurst, Khon Kaen University 
Karen Thorpe, Queensland University of Technology 
 
American Educational Research Journal (under review) 
 
Abstract 
This study examined the effects of the qualities of the ECE environment on 
social-emotional adjustment and explored the moderation effects of child temperament. 
It analyzed data from E4Kids—an Australian cohort study (N = 2,500) of ECE 
effectiveness. The results indicated that inflexibility was the temperamental dimension 
most sensitive to ECE environment, while instructional support was the domain of ECE 
quality associated with adjustment. Inflexibility moderated environmental effects on 
adjustment. Inflexible children had a relatively stronger response to instructional quality 
than did more flexible children. By applying the statistical criteria proposed by Roisman 
et al. (2012), this study found that almost half of the inflexible children made greater 
gains under conditions of positive instructional support than did those who were less 
inflexible. The findings provide partial support for the differential susceptibility 
explanation of underlying mechanisms, but are limited by truncation of upper range in 
instructional support in observed classrooms. 
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Differential Response to Qualities of ECE Environment: Inflexible Temperament 
Moderates Effects on Social-emotional Adjustment 
Recent trends in biogenetic research have directed attention to individual 
differences in treatment response. This research approach examines gene–environment 
interaction with the specific aim of identifying “what works for whom,” and has 
resulted in more effective tailoring of clinical treatments (Ellis & Boyce, 2011; Ellis et 
al., 2011). In developmental science, there has been growing interest in the application 
of these individual difference approaches to the study of the effects of early care 
environments, including those in formal settings outside the home (Kim & Kochanska, 
2012; Phillips et al., 2011; Pluess & Belsky, 2009). The central hypothesis is that, just 
as individuals have different reactions to the same drug treatment, so children within the 
same ECE setting may have different interactional and learning experiences and 
attendant developmental response (Kim & Kochanska, 2012; Phillips et al., 2011). 
In an economic and policy climate where ECE programs are now conceptualized 
as universal interventions to optimize child development (Phillips & Lowenstein, 2011; 
Social Policy Branch, 2009; Thorpe et al., 2010), identifying individual differences in 
response, and their attendant risk for development, has become increasingly focal. 
Policy-directed government data collections of child development outcomes currently 
recognize differences in their separate analyses for children of different races/cultures, 
as well as those who have disabilities, but rarely consider variation within group or 
setting. More recently, the emergence of research tools that focus on the individual 
child’s experiences within a shared classroom, such as the Individualized Classroom 
Learning Assessment Scoring System (inCLASS; Downer et al., 2010), has also 
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reflected the growing desire to assess individual child experiences within early 
childhood settings. Individual difference approaches may serve to identify programs 
that optimize outcomes for the most vulnerable or environmentally sensitive children, 
and also present the possibility of identifying program components that best index 
quality for all children because these children may function as “barometers” of quality 
(Davis et al., 2012). 
The purpose of the current study was to examine the contribution of ECE to 
children’s social-emotional behaviors and to focus on individual variation in 
temperament. The study aimed to identify “what works for whom” by examining how 
the effects of the emotional, organizational, and instructional qualities of the ECE 
environment are moderated by child temperament. The effect of these components of 
ECE environments on the behavior of children with more extreme temperament is 
compared with that for children with less extreme temperament. The analyses presented 
are of data from the first year of E4Kids—an Australian longitudinal cohort study 
tracking approximately 2,500 children to identify the longitudinal effectiveness of ECE 
experiences from age three (Tayler et al., 2013). This paper commences by presenting a 
rationale for the focus on social-emotional behaviors, then examines existing findings 
pertaining to the main effects of ECE environment on these outcomes, and addresses the 
emerging body of literature that advocates an individual difference approach. 
7.1 Why are Social-emotional Behaviors so Important? 
Children do not commence school with equal chances of learning and social 
inclusion. Teachers receiving children entering their first year of formal education have 
long noted considerable variation in the behaviors of school entrants that are associated 
with the child’s prior experiences at home and in their ECE settings (Bowes et al., 2009; 
Thorpe et al., 2004). While knowledge acquisition can provide some early advantage, 
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the key predictor of children’s adaptation and progress in formal schooling is their 
social-emotional functioning (Blair, 2002; Lewit & Baker, 1995; Rimm-Kaufman, 
Pianta, & Cox, 2000). Though often seen as distinct developmental domains, advances 
in neuroscience highlight the connections between social-emotional functioning and the 
cognitive processes involved in learning (Blair, 2002; Immordino-Yang & Damasio, 
2007). 
Underlying the ability to adjust social-emotional behavior is the executive 
functioning process of self-regulation (Blair & Diamond, 2008; Eisenberg et al., 2010). 
Self-regulation is the cornerstone of school readiness, school achievement, and 
attendant lifetime trajectories of wellbeing, social inclusion, and productivity 
(Alexander & Entwisle, 1988; Blair, 2002; Duncan et al., 2007; Eisenberg et al., 2010). 
The ability to regulate behavior predicts school success and positive life trajectories 
(Blair & Diamond, 2008; Curby et al., 2011). Failure to self-regulate manifests both in 
internalizing (such as social withdrawal) and externalizing (such as aggression) 
behaviors, with attendant effects on academic and social functioning (Eisenberg et al., 
2001). In the shorter term, these problems limit children’s functioning at school. 
Further, internalizing problems in preschool are associated with later problems with 
anxiety and depression (Rapee, 2002). Externalizing problems not only have negative 
outcomes for the children displaying them, but may also adversely affect their 
classmates. For example, modest increases in aggression and oppositional behavior in a 
classroom—particularly if this applies to many children—presents a distraction from 
positive learning (Houts et al., 2010; Pluess & Belsky, 2009). 
In the longer-term, internalizing and externalizing behavioral problems resulting 
from poor self-regulation incur significant ongoing costs to the individual, society, and 
the economy (Bastiaens & Bastiaens, 2006; Baumeister et al., 2007; Bor, 2004; 
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Wittchen, 2002). Nowhere is this more evident than in the pathway from early physical 
aggression to violence and criminality (Broidy et al., 2003). Aggression is a normal 
behavior in toddlerhood. Thus, a foundational developmental task in early childhood is 
to learn how to regulate aggressive behavior through using alternative pro-social 
behaviors, such as language. In this way, the child achieves greater social agency and 
social inclusion. Tremblay (2008) identified the first formal group experience in ECE 
programs as a “window of opportunity” to establish the foundations of self-regulation 
and social adjustment. 
Evidence from RCT experimental studies of ECE programs in high-risk 
populations provide strong evidence for this claim and indicate a causal effect. Children 
allocated to model ECE programs, characterized by high structural and human 
resources, evidenced significantly less negative social outcomes and more positive 
learning outcomes than controls who did not attend such a program (Schweinhart et al., 
1985). These benefits extended into adulthood and included evidence of significantly 
less contact with the criminal justice system, more completed years of education, and 
more successful employment histories (Schweinhart et al., 2005). 
The potential of ECE programs to promote positive social-emotional behaviors 
and productive life trajectories is clearly evidenced in these studies. Yet, beyond the 
narrow confines of RCT studies and specific populations, correlational studies have not 
provided such impressive or consistent results. There is an evident need for more 
detailed attention to both the “what” and “for whom” components of ECE programs that 
achieve positive social-emotional behavioral adjustment across the population. Both 
identifying the key program components that explain difference in behavioral 
adjustment across ECE programs and understanding individual variation that affects 
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behavioral response to programs are critical to the development of high-quality 
programs. These dual needs provide the rationale for the current study. 
7.2 What Aspects of ECE Programs Have Positive Inputs to Children’s 
Social-emotional Behavior? 
A large body of research identifies structural features of ECE programs—such 
as lower child–staff ratios, smaller group sizes, and higher levels of caregiver education 
and training—as correlates of positive child development. In keeping with this general 
finding, studies of social-emotional behaviors report positive effects associated with 
more favorable ECE structural resourcing (Huntsman, 2008; NICHD Early Child Care 
Research Network, 1999, 2000). Thus, raising the minimum standards of structural 
quality has been advocated (National Association for the Education of Young Children, 
1984) and, in Australia, has resulted in legislative response (Department of Education 
Employment and Workplace Relations, 2012). However, structural qualities alone 
explain only a limited amount of the variance in children’s behavioral outcomes. While 
well-resourced environments and highly qualified staff may set the stage for positive 
behavioral outcomes, they do not ensure success. Central to this success are 
interpersonal interactions. 
Within ECE settings, the strongest and most potent source of variation in child 
development outcomes is attributable to the quality of interactions between children and 
adults (Phillips & Lowenstein, 2011). Observed interactions have consistently been 
reported as the strongest predictor of social competence and behavioral problems in 
studies of ECE effectiveness (Burchinal et al., 2010). Positive teacher–child 
relationships have been found to promote positive social development (Johansson, 
2004; Phillips & Lowenstein, 2011; Rudasill & Rimm-Kaufman, 2009) and to be 
protective of children with pre-existing behavioral difficulties (Buyse et al., 2008). In 
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contrast, poorer interactional quality has been associated with the development of 
oppositional, non-compliant, and aggressive behaviors in the classroom (Silver et al., 
2005). 
Across studies, the strength and consistency of findings linking interactional 
environment and child behavior have varied. In contrast to the strong evidence from 
experimental (RCT) studies, those employing correlational designs have been dependent 
on reliable and valid measurement, representative sampling, and statistical control to 
remove selection effects when comparing program outcomes. All are subject to error 
that may affect results. Thus, while some studies show interactional qualities in the ECE 
setting to be significantly associated with behavioral outcomes (Crockenberg & 
Leerkes, 2005; Votruba-Drzal, Levine Coley, & Lindsaychase-Lansdale, 2004), others 
have failed to do so (Deater-Deckard et al., 1996; NICHD Early Child Care Research 
Network, 2002, 2005a). One key explanation for the variation in level of effect across 
studies relates to the definition and measurement of quality in ECE. The measures used 
to assess quality place different emphasis on the structural and relational components of 
the ECE environment, and use different combinations of observation and report sources. 
In light of the evidence on the relative inputs of structural and interactional 
inputs in explaining variance, measures focused on the interactional features of the 
environment—both between children and adults, and children and their peers—are most 
likely to explain behavioral difference. For example, data comparing the ECERS 
(Harms et al., 2005)—a combined measure of structural features, teacher report, and 
observation—with the CLASS Pre-K (Pianta et al., 2008)—a measure based entirely on 
observation of interactional features—found that more variance in child outcomes was 
explained using the CLASS (Hamre et al., 2007; Hamre & Pianta, 2007; Mashburn et 
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al., 2008). The current study employs the CLASS Pre-K as the focus measure of 
program quality. 
The CLASS Pre-K assessment has emerged as a tool that provides a 
standardized observational format to measure three domains of interaction in the ECE 
environment: emotional support, classroom organization, and instructional support 
(Curby et al., 2011; La Paro et al., 2004). Emotional support refers to “the teacher’s 
ability to create a positive classroom climate, meet individual student needs, and 
provide an atmosphere that promotes student choice and responsibility” (Curby et al., 
2011). Classroom organization refers to: 
the teacher’s ability to create an atmosphere where behavioral problems do not 
get in the way of learning, where there is always something for students to work 
on and where there are a variety of ways for students to engage in material. 
(Curby et al., 2011).  
Instructional support refers to interactions of teachers with students designed to 
promote deep thinking about concepts, and to provide constructive feedback that 
extends student learning through their responses to student ideas, as well as facilitating 
and encouraging student language (Curby et al., 2011). Burchinal et al. (2010) 
employed the CLASS to examine the effects of emotional and instructional qualities of 
the ECE environment on the achievement and behavior of children from low-income 
families. They conducted threshold analyses to determine the CLASS scores that best 
differentiated effect size on these outcomes. A threshold score of five on emotional 
support was found to differentiate high and low effect size for behavioral outcomes, 
while a threshold score of 3.25 for instructional support was found to differentiate high 
and low effect size on academic, but not behavioral, outcomes. These findings attest to 
the validity of the CLASS in predicting child outcomes. 
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In the current study, the first focus is to contribute to the body of research 
investigating “what works” by examining inputs of observed emotional support, 
classroom organization, and instructional support to child behavior. This study asks: 
What are the relative contributions of (i) calm and positive, (ii) organized and 
structured, and (iii) active and responsive learning environments on children’s social-
emotional behavior? 
7.3 What Do Emerging Studies of Individual Difference Indicate About 
the Inputs of ECE Environments to Children’s Social-emotional 
Behavior? 
Beyond the issues of measuring quality, there is an emerging focus on individual 
difference as an explanation for the inconsistent results and relatively low levels of 
variance explained in studies of ECE and social-emotional behavior. While all 
correlational studies attend to the detail of demographic representation in sampling and 
control for these differences statistically, there is inevitably unexplained variance. A 
number of scholars have suggested that individual variation within the samples studied 
could underlie the differences between randomized and correlational designs 
(Crockenberg & Leerkes, 2005). Most notably, individual variation in patterns of 
reactivity were not measured and are likely explanations for variation in children’s 
reactivity to ECE environments. The recognition that not all children experience ECE 
environments equally has directed a call for a new wave of research that considers such 
individual variation. This has primarily focused on child temperament (Phillips et al., 
2011). 
Temperament is a measure of generalized individual variation in child reaction 
to social and physical stimuli (Rothbart et al., 2000; Zentner & Bates, 2008) that has 
been implicated as a variable that moderates the effects of the early childhood education 
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(ECE) environment (Belsky & Pluess, 2009; Kim & Kochanska, 2012; Phillips et al., 
2011). Though observational measures have been used to measure temperament in 
smaller scale studies (Kochanska, Coy, Tjebkes, & Husarek, 1998; Seifer & Sameroff, 
1994), the most common method of assessment is through parent and non-parent carer 
reports using a standard temperament measure (Rothbart & Bates, 2006, pp. 113–117; 
Rothbart & Goldsmith, 1985). There are a number of such measures, most of which use 
behavioral descriptions of typical patterning of behavior, against which the respondent 
rates the specific child. Though different terminology is used, dimensions of 
temperament measured typically capture level of emotional reactivity, sociability, and 
activity/intentional control. In assessing the moderating effects of temperament in the 
relationship between ECE environment and behavioral outcomes, these measurement 
domains are analyzed as continuous variables and interaction terms are examined to 
detect moderation. However, in exploring the differential effects of “difficult 
temperament,” the measurement range is typically dichotomized using a statistical 
criterion to define the outer range of a temperamental trait (Bradley & Corwyn, 2008; 
Miner & Clarke-Stewart, 2008; Sanson et al., 1991; Yagmurlu & Sanson, 2009). 
Within the extant literature, two broad approaches have been applied to define a 
difficult temperament group. One adopts a deductive approach in which a unitary 
measure of difficult temperament derived is from the sum of temperament domains to 
provide a generalized difficult temperament score. The other takes an inductive 
approach to examine each individual temperament domain separately. The deductive 
approach centers on the theoretical understanding of generalized reactivity, while the 
inductive approach is empirically driven (e.g. Jerome Kagan, 2008). The inductive 
approach aligns with the construct of “goodness of fit,” in which the same genotype has 
different phenotypic expression dependent on environment. The current study takes this 
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inductive approach, given the still-limited current understanding of the ways 
temperament functions in the context of ECE environments and the alignment of this 
approach with both the proposal deriving from temperament theory of “goodness of fit” 
and the more recent manifestations in differential susceptibility theory (Boyce & Ellis, 
2005; Pluess & Belsky, 2009). 
The developmental science literature hypothesizes that children with difficult 
temperament may be more sensitive to variation in the quality of the care environment, 
and provides evidence of such interaction effects in studies of parental care (Bradley & 
Corwyn, 2008; Gallagher, 2002; Stright et al., 2008) and non-parental care (Bradley, 
McKelvey, & Whiteside-Mansell, 2011; Curby et al., 2011; De Schipper et al., 2004; 
Pluess & Belsky, 2009). For example, in a study examining the association of first grade 
classroom quality and child outcomes, Curby, Rusasill, Edwards, and Perez-Edgar 
(2011) found that high-quality interpersonal interactions served to “ameliorate risks” 
associated with children’s difficult temperament. Specifically, this study found positive 
effects for children with difficult temperament in relation to emotional and instructional 
support. Higher levels of emotional support predicted better academic outcomes, and 
higher levels of instructional support predicted closer relationship with teachers, 
compared with those with less difficult temperament. 
The current study undertakes empirical exploration of temperament and 
“difficult” temperament to identify the dimensions of temperament that interact with 
ECE environment to affect social-emotional adjustment. Thus, this study’s second 
question focuses on identifying the current temperamental features of the child that 
affect reactivity to ECE environment. It asks: What dimensions of temperament are 
most sensitive to emotional, organizational, and instructional support in the ECE 
environment, and in what way? 
Education and Care Experiences of Children with ‘Difficult’ Temperament 125 
 
7.4 How is Differential Response to ECE Environment Explained: 
Dual-risk/Diathesis–Stress or Differential Susceptibility? 
A greater vulnerability to adverse environments among children with difficult 
temperament has, for many years, been hypothesized by dual-risk/diathesis–stress 
theory (Rothbart & Bates, 2006; Sameroff, 1983). The alternative names for the theory 
reflect its genesis in two research fields. Developmental scientists use the term “dual 
risk” (Ellis et al., 2011; Sameroff, 1983). Medical and biological scientists refer to the 
theory as the “diathesis–stress model” (Ellis et al., 2011; Monroe & Simons, 1991). The 
dual-risk/diathesis–stress theory hypothesizes that poorer environments have relatively 
greater effect on more vulnerable children, while supportive environments compensate 
for their difficulties such that they achieve equivalence of outcome with those less 
vulnerable. Empirical testing of this hypothesis has yielded considerable empirical 
support (Burchinal et al., 2000; Crockenberg & Leerkes, 2005; Rothbart & Bates, 2006; 
Sameroff, 1983). 
More recently, differential susceptibility theory has added a further hypothesis 
not previously proposed—that children with difficult temperament, because they are 
more reactive, may respond more positively than less reactive peers in supportive 
environments and may subsequently exceed less reactive children in performance. To 
date, while there has been some empirical support for this proposal, the findings have 
been inconsistent. While some studies have reported an interaction of temperament and 
the quality of care environment, such that those with difficult temperament excel in 
supportive environments (Kim & Kochanska, 2012; Pluess & Belsky, 2009), others 
have not found such effects (Belsky & Pluess, 2012; Broekhuizen, Marcel, van Aken, & 
Leseman, 2012). There is growing debate concerning the interpretation of significant 
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interaction effects as evidence for either dual-risk/diathesis–stress or differential 
susceptibility. 
Regions of significance analyses that assess the difference in regression slopes 
for those with and without difficult temperament have evolved as one statistical method. 
However, this has not resolved the issue of interpretation because differences of slope, 
in circumstances where there is a truncated range of environmental quality and variation 
in sample size, may be equivocal. A recent paper by Roisman et al. (2012) set a series of 
parameters of analysis that provide criteria to judge the probability of a differential 
susceptibility or dual-risk/diathesis–stress interpretation. These included using a more 
stringent cut-point of two standard deviations to define the range of the x-axis plotting 
environmental quality and calculating the proportion of individuals with difficult 
temperament who show advantage in favorable environments. The rationale for this 
latter criterion is that, for differential susceptibility proposals to be supported, the 
proportion showing advantage in favorable environments should be at least 50 percent. 
Additionally, the assumption underlying the assessment of temperament is that it 
depicts a linear qualitative trait; however, there is the possibility that, at the extremes, 
there may be a different underlying etiology. For example, neurobiological disorders 
also manifest as a temperamental trait. Thus, the current study uses two cut-points in 
defining temperament groups: one standard deviation to capture the high range of 
normality, and two standard deviations to capture the extreme, and potentially clinical, 
group. 
The current study uses these parameters to interpret whether the findings suggest 
greater reactivity in those with “difficult” temperament—as proposed by differential 
susceptibility theory—or whether they suggest a diathesis–stress model in which those 
with difficult temperament are simply more vulnerable and achieve similar outcomes to 
Education and Care Experiences of Children with ‘Difficult’ Temperament 127 
 
less vulnerable individuals in favorable environments. This study contributes to this 
current theoretical debate. It asks: Using the Rosiman criteria, do this study’s findings 
concerning the moderating effect of temperament suggest a dual-risk/diathesis–stress or 
differential susceptibility mechanism? 
In summary, this study addresses the following four research questions: 
1. What is the contribution of the emotional, organizational, and instructional 
features of the ECE learning environment to variation in children’s social-
emotional behaviors? 
2. What dimensions of temperament are most sensitive to emotional, 
organizational, and instructional support in the ECE environment?  
3. Does temperament moderate associations between ECE environment and 
social-emotional behaviors? 
4. Using the Roisman criteria, do this study’s findings concerning the 
moderating effect of temperament support a dual-risk/diathesis–stress or 
differential susceptibility theoretical interpretation? 
7.5 Method 
7.5.1 Participants. 
Participants were drawn from the E4Kids study (Tayler et al., 2013). This 
Australian longitudinal cohort study of the effectiveness of ECE programs is following 
children from their ECE programs (family-based childcare, group childcare, and early 
education) in the two years prior to school through to the third year of formal schooling. 
The study commenced in 2010 and will conclude in 2015, with data linkage to national 
academic assessment data. The study sample is of ECE programs (long day care, family 
day care, and kindergartens) across two large metropolitan sites (Melbourne, Victoria 
and Brisbane, Queensland), a regional site (Shepparton, Victoria), and a remote site 
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(Mount Isa, Queensland). A random selection of these programs was drawn across the 
range of social diversity using SEIFA codes developed by the Australian Bureau of 
Statistics (2006). Within selected ECE settings, families of all children enrolled in 
eligible classes (prior to school years) were invited to join the study. The E4Kids 
sample recruited in 2010 included 2,539 children in approximately 300 ECE 
classrooms. The current study had full data available for 1,642 children, with a mean 
age of three years nine months at the commencement of the academic year. Classroom 
observations occurred in the academic semester of the year. 
7.5.2 Procedures. 
The parents reported on family characteristics, child characteristics, child 
temperament, and child behavior through the Main Caregiver Survey, which was 
completed either online or in hard copy via postal delivery and return. A total of 1,719 
responses were received, yielding a response rate of 69 percent. As this study uses a 
parent report outcome measure, the baseline sample is restricted to those responding to 
the parent questionnaire. Of the responding parents, 77 did not supply sufficient data for 
the required analyses, leaving a total sample of 1,642 (65 percent) for analysis. Lower 
response rates were associated with being a single-parent household, being from a 
family in which English is a second-language, and socioeconomic status. 
7.5.3 Measures. 
7.5.3.1 Temperament. 
Temperament was assessed using the STSC (Prior et al., 2000). The analyses 
focused on the three subscales: sociability (such as, “this child is shy when first meeting 
new children”), persistence (such as “this child likes to complete one task or activity 
before going on to the next”), and inflexibility (such as, “if this child is upset, it is hard 
to comfort him/her”). These were assessed using a six-point scale (one = “almost never” 
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to six = “almost always”). Cronbach’s alpha coefficients for the STSC were 0.72 for 
inflexibility, 0.84 for approach sociability, and 0.77 for persistence. Difficult 
temperament was defined using 1 SD and 2 SD cut-points to create dichotomous 
variables at two levels of difficult temperament on each of the three domains of 
temperament. For approach sociability and persistence, difficult temperament was 
defined as 1 SD and 2 SD below the mean, while inflexibility was defined as 1 SD and 2 
SD above the mean. Consistent with our empirical exploratory strategy, we did not opt 
for a composite score but rather sought to understand how different domains were 
associated with ECE placement. For example, a child with low approach-sociability 
might “fit” best in a different ECE environment than a child who is highly reactive. 
7.5.3.2 Strengths and Difficulties Questionnaire. 
The 25 items of the Strengths and Difficulties Questionnaire (Goodman, 1997) 
comprise five subscales (emotional symptoms, peer problems, hyperactivity, conduct 
problems, and pro-social behavior), with five items each. Each item was scored zero for 
“not true”, one for “somewhat true,” and two for “certainly true.” The analyses focused 
on internalizing and externalizing behaviors. Externalizing comprised conduct problems 
and hyperactivity, and had a total Cronbach’s alpha of 0.77. Internalizing comprised 
peer problems and emotional symptoms, with a total Cronbach’s alpha of 0.68. Difficult 
temperament was defined using 1 SD and 2 SD cut-points to create dichotomous 
variables at two levels of difficult temperament on each of the three domains of 
temperament. For approach sociability and persistence, difficult temperament was 
defined as 1 SD and 2 SD below the mean, while inflexibility was defined as 1 SD and 2 
SD above the mean. Consistent with our empirical exploratory strategy, we did not opt 
for a composite score but rather sought to understand how different domains were 
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associated with ECE placement. For example, a child with low approach-sociability 
might “fit” best in a different ECE environment than a child who is highly reactive. 
7.5.3.3 ECE history. 
Main care givers were asked about history of ECE usage, including the age at 
entry, type of care (grandparent, other relative, friend or other adult, ECE center, 
kindergarten in their ECE center, family day care, stand-alone kindergarten, or nanny), 
and hours of attendance. 
7.5.3.4 Current ECE 
Attendance at sampled centers designated the child’s allocation to an ECE type. 
However, in some cases, children attended more than one recruited center. When the 
study child used two or more types of ECE, the one where the child attended most 
frequently was considered the dominant type, and used in analyses. When two types 
were attended for equal amounts of time, the care most different from the home care 
was considered the dominant type, consistent with the procedure described by Sylva et 
al. (2007). 
7.5.3.5 Home learning environment (HLE). 
Exploratory and confirmatory factor analyses were undertaken to identify factors 
within a series of 11 items asking about the activities directed at teaching the child, 
and/or the activities provided to enhance the learning of the child in the home 
environment. The items were scaled on an eight-point scale to capture the frequency of 
each activity listed in an item across a week (zero to seven days). The analyses 
identified two subscales: structured (such as activities undertaken with the study child 
that helped him or her learn numbers and shapes) and unstructured (such as reading to 
the child from a book). The HLE measurement model (and SLE measurement model 
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presented below) were tested using confirmatory factor analysis (CFA) fit using 
maximum likelihood estimation. 
Measurement models were considered to adequately fit if the goodness of fit 
index (GFI) was greater than 0.9 (Byrne, 1994), and the root mean square error of 
approximations (RSMEA) < 0.06 (Browne & Cudeck, 1993). The raw and scaled chi-
square values were also presented for reasons of convention, although both measures 
have been shown to be poor measures of fit for measurement models, especially for 
larger samples (Hooper et al., 2008; Stallman & Hurst, 2011). The CFA revealed a 
model that adequately fit the data (GFI = 0.984, RSMEA = 0.035, scaled- χ2 = 2.507 
and χ2 =102.791, df = 41, p < 0.05). The Cronbach’s alphas for the unstructured and 
structured subscales were 0.76 and 0.67, respectively. 
7.5.3.6 Social learning environment (SLE). 
Exploratory and confirmatory factor analyses were undertaken of a series of six 
items. One factor, comprising four items, focused on family/community involvement 
(such as participating in a community event). A second factor, comprising two items, 
focused on the child’s engagement in social activity with peers (such as going to a 
friend’s home to play). The items were scaled on an eight-point scale to capture the 
frequency of each activity listed in an item across a week (zero to seven days). CFA 
provided an adequately fitting model (GFI = 0.955, RSMEA = 0.53, scaled- χ2 = 4.49 
and χ2 =3 5.88, df = 19, p < 0.05). The Cronbach’s alpha for the peers subscale (the 
only SLE subscale used in the present study) was 0.66. 
7.5.3.7 The Kessler Psychological Distress Scale. 
The Kessler Psychological Distress Scale (K10) (Andrews & Slade, 2001) 
assessed the main caregiver’s psychological wellbeing. The K10 scale comprises 10 
questions about emotional states (such as, “In the past four weeks, about how often did 
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you feel tired out for no good reason?”). Each item was scored from one = “none of the 
time” to five = “all of the time.” Scores of the 10 items were then summed, yielding a 
minimum score of 10 and a maximum score of 50. Low scores indicated low levels of 
psychological distress and high scores indicated high levels of psychological distress. 
The Cronbach’s alpha was 0.77. 
7.5.3.8 ECE quality. 
ECE quality was assessed using the CLASS (Pianta et al., 2008). The CLASS is 
an observational measure of the quality of interaction in classrooms. The instrument 
measures three domains or qualities of observed classroom interaction: emotional 
support (support of social and emotional functioning), classroom organization (support 
related to the management of children’s behavior, time, and attention), and instructional 
support (support for children’s cognitive and language development by providing 
constructive feedback and facilitating and encouraging student language). Measurement 
of the quality of interaction in the three domains is based on a minimum of four 30-
minute observation cycles. ECE classrooms were observed using a standardized 
protocol to assess classroom qualities in the second half of the year. Each subscale was 
rated on a seven-point scale, with scores of one or two indicating low levels of observed 
quality, and scores of six or seven indicating high levels of observed quality. Support 
for the psychometric properties of CLASS is found in La Paro et al. (2004). 
Training of CLASS fieldworkers was undertaken with 39 staff in 2010. 
Reliability tests were undertaken both as part of the training and in the field. In keeping 
with the CLASS protocol, research assistants were only accredited to collect CLASS 
data if they met the performance criterion of > 80 percent on five tests and within each 
of the three domains that comprise the CLASS. The mean attained reliability/agreement 
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of staff exceeded this minimum benchmark: clinical process reliability = 84.5 percent, 
fieldwork reliability checks = 94.4 percent, and inter-rater agreement = 99 percent. 
7.5.4 Statistical analysis. 
The initial analyses examined the bivariate associations between the three 
domains, emotional support, classroom organization, and instructional qualities of ECE 
programs, measures of child behavior, and each dimension of temperament associated 
with classroom environment qualities. Internalizing and externalizing behaviors were 
the outcome variables. Each outcome was analyzed using a general linear model. The 
effects were fit in a hierarchical fashion, with all main effects being fit in an initial 
model, followed by a separate inclusion of the interaction effects of each ECE quality 
indicator (emotional, organizational, and instructional support) with inflexibility. The 
significance of each of the interaction terms was evaluated separately against the main 
effects model so the order of inclusion of each interaction term had no effect. The 
effects considered in the model included demographics—child gender, child age, age at 
ECE entry, early entry (y/n), caregiver work status and SEIFA code (an index of the 
child’s socioeconomic background)—peer social learning environment, home learning 
environment (two HLE subscales: structured and unstructured), temperament (approach 
sociability, persistence, and inflexibility), and ECE quality (emotional, organizational, 
and instructional support). Model adequacy was assessed in terms of statistical 
significance, goodness of model fit (adjusted R2), and residual analysis. In all analyses, 
inflexible temperament was consistently associated with classroom quality. Thus, this 
study focused on this relationship. 
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The interaction was probed using the following strategies outlined by Roisman 
et al. (2012): 
1. determining statistical significance 
2. visual inspecting the regions of significance (RoS on X) for children with 
inflexibility defined in both at a cut-point of two standard deviations from 
the mean (extreme temperament) and at one standard deviation (within the 
high range of normality) 
3. using the Proportion of Interaction (PoI) index. PoI is defined as the ratio of 
improved outcomes for difficult temperament over the sum of improved 
outcomes. 
 
Inclusion of quadratics terms for the focal variables (X2 and X2Z terms) were also tested 
to determine whether instructional support departed from linearity (quadratically) in 
general (the main effect, X2) or for across different values of inflexibility (the 
interaction effect, X2Z ). All data analysis was conducted in the R statistical package (R 
Core Team, 2012). 
7.6 Results 
Table 7.1 presents the demographic characteristics for the total sample: children 
with very high inflexibility (≥ mean + two standard deviations), high inflexibility (≥ 
mean + one standard deviation), and low inflexibility (≤ mean – one standard 
deviation). It should be noted that the sample did not capture a sufficient range of 
inflexibility to identify any children with very low inflexibility (≤ mean – two standard 
deviation). 
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Table 7.1 
Demographic Characteristics of Total Sample, Showing Children with Very High (> 2 
SD), High (> 1 SD) and Low (<- 1 SD) Inflexibility 
Variables Total sample 
(N = 1,642) 
Very high 
inflexibility 
(n = 77) 
High 
inflexibility 
(n = 261) 
Normal 
inflexibility 
(n = 1,160) 
Low 
inflexibility 
(n = 221) 
Gender 
(males) 
859 (52.3%) 49 (63.3%) 128 (57.9%) 608 (52.4%) 123 (47.1%) 
Age (months) 47 (7.1) 56 (7.2) 46 (7.2) 47 (7.3) 47 (6.1) 
Age at entry 
(months) 









389 (31.8%) 16 (29.6%) 51 (31.9%) 276 (31.9%) 62 (31.2%) 









Note: Categorical variables are represented by counts (and percentages) and continuous variables by the 
mean (and standard deviation). 
 
Table 7.1 suggests that most demographic variables were relatively balanced 
across the inflexible temperament groups. The exception was gender, with the 
proportion of males being substantially higher in both the low inflexibility and very 
high inflexibility groups. It is noteworthy that, when the definition of inflexibility was 
relaxed (1 SD above the mean, rather than 2 SD), the proportion of males became 
comparable with that of females. 
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Table 7.2 Unadjusted Associations between Variables 
Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
1. Approach sociability -                
2. Persistence <.01 -               
3. Inflexibility -.05 -.25** -              
4. Peer social learning environment .07* .07 -.08* -             
5. Unstructured home learning environment .05 .18** -.15** .15** -            
6. Structured home learning environment .09* .14** -.14** .13** .53** -           
7. SEIFA -.02 .04 <.01 -.06 .03 -.07* -          
8. Caregiver health and wellbeing -.07* -.14** .20** -.06 -.08* -.01 <.01 -         
9. Emotional support <.01 -.03 .10** <.01 .01 -.02 .20** .02 -        
10. Classroom organization <.01 -.03 .11** -.02 <.01 <.01 .16** .04 .85** -       
11. Instructional support -.05 <.01 .07 .03 .08* -.02 .21** .04 .58** .51** -      
12. Internalization .35** -.05 .18** -.13** -.08* -.03 -.03 .30** <.01 .02 -.05 -     
13. Externalization .08* -.53** .44** -.10 -.20** -.14** -.06 .28** .06 .06 -.02 .22** -    
14. Pro-social .12** .29** -.35** .06 .16* .16** -.03 -.10** -.11* -.08 -.08* -.04 -.42** -   
15. Early entry .02 .03 <.01 <.01 -.01 .01 -.01 -.05 .01 <.01 <.01 .04 .02 -.01 -  
16. Gender -.08* .05 -.06 .02 .06 <.01 -.06 .02 -.07 -.06 -.06 .04 -.08 .07* -.03 - 
17. Work status .03 -.04 .04 .11** .06 .02 .04 .04 .13** .14* .07 .03 .03 -.07* -.17** <.01 
Note: * p < 0.05, ** p < 0.01. 
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Table 7.2 presents Pearson’s bivariate correlations between the study variables. 
Most notably, none of the domains of ECE quality (emotional, organizational, or 
instructional support) were significantly associated with any of the other study 
variables, yet all of the ECE quality variables were correlated among themselves (all r > 
0.5, all p < 0.001). One exception was inflexibility (the proposed moderator), which was 
shown to be associated with emotional and organizational support. 
For the primary analysis, two separate hierarchical regression models were 
run—one for internalizing and one for externalizing behavioral difficulties. In the first 
step, all main effects were fit, including demographics, learning environment (home and 
social), the main effects for ECE quality (emotional support, classroom organization, 
and instructional support), and the temperament variables (approach sociability, 
persistence, and inflexibility). For both models, instructional support quality was 
considered focal, and inflexibility was the potential moderator. The results of these two 
models are presented in Table 7.3. 
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Table 7.3 








Step 1 Approach sociability  0.0775** -0.3343** 
 Persistence  -0.4450** -0.0047 
 Inflexibility  0.3365** 0.1750** 
 Peer social learning environment  -0.0754** 
 Caregiver depression 0.1331** 0.2186** 
 Emotional support quality -0.0336 -0.0536• 
 Classroom organization  0.0529 0.0475 
 Instructional support quality -0.0546* -0.0582* 




59.4 (8, 1578) 
<0.001 
 Adj-R2 43.80% 22.7% 
Step 2a Inflexibility x 0.0062 -0.0439• 
 Emotional support quality (∆R2 = -0.1%) (∆R2 = 0.2%) 
Step 2b Inflexibility x  0.0124 -0.0214 
 Classroom organization  (∆R2 = -0.1%) (∆R2 = 0.0%) 
Step 2c Inflexibility x -0.0125 -0.0460* 
 Instructional support quality (∆R2 = -0.1%) (∆R2 = 0.2%) 
Note: To avoid issues arising from interaction term entry order, the coefficients in Step 1 are not adjusted 
for the interaction effects included in Steps 2a, 2b and 2c. The interaction terms were entered separately 
to the model arising from Step 1. • p < 0.1, * p < 0.05, **p < 0.001, NExtern = 1,589, and NInter n = 1,587. 
 
For the externalizing behavior outcome, all three temperament variables were 
shown to be significantly associated, whereas only approach sociability and inflexibility 
were shown to be associated with internalizing behavior (Table 7.3). Interestingly, 
approach sociability was shown to be positively associated with externalizing behavior 
(β = 0.103, p < 0.001). Caregiver depression was shown to be positively associated with 
both internalizing and externalizing behavior. Peer social learning environment was 
identified as a predictor of internalizing behavior (β = -0.81, p < 0.05). Both main 
effects models were highly significant (Table 7.3), but the externalizing behavior model 
was shown to have a considerably better fit to the data (adj-R2 = 43.80 percent). The 
internalization model was also shown to be a good fit, given the observational nature of 
this study (adj-R2 = 22.7 percent). 
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As advocated by Pluess and Belsky (2009), this study used a significance level 
of 0.1, as well as the traditional significance level of 0.05, for interaction effects in the 
models. Instructional support was shown to be moderated by inflexibility for 
internalizing behavior (p < 0.05). A trend for emotional support to be moderated by 
inflexibility for internalizing behavior was also found. As suggested by Roisman et al. 
(2012), statistical significance alone is insufficient to differentiate differential 
susceptibility or diathesis–stress explanations. Visual inspection of the regions of 
significance was performed for the three interactions for the internalizing outcome 
(inflexibility × 3 ECE quality measures). Regions of significance occurred within the 




Figure 7.1. Region of significance plot. 
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The grey region in Figure 7.1 represents the point at which the internalizing 
outcome becomes significantly associated with instructional support. The grey and 
black dashed and dotted lines in the plot show the behavior-instructional support 
relationships for children with high (and low) inflexibility, as defined by 2 SD (grey) 
and 1 SD (black) from the average level of inflexibility. Table 7.4 provides the PoI 
index with each grouping (Roisman et al., 2012) for all three ECE quality measures. 
Roisman et al. (2012) suggested that a PoI index moving towards 0.5 suggests 
differential susceptibility, whereas one closer to zero suggests diathesis–stress. 
 
Table 7.4 
PoI at 1 and 2 Standard Deviations of Inflexibility for with the Three Focal 
Covariates—Instructional Support, Classroom Organization, and Emotional Support—
for the Outcome of Internalizing. 
Outcome Focal PoI (1 SD) PoI (2 SD) 
Internalizing Instructional support 0.4631 0.4265 
Classroom organization 0.5368 0.5734 
Emotional support 0.5186 0.5371 
 
Figure 7.1 indicates that, regardless of how inflexibility groups are defined 
(using 1 or 2 SD), internalizing behavior is shown to decrease with higher instructional 
support. This suggests that, with additional instructional support, internalizing behavior 
among inflexible children can be reduced to almost that of children with low levels of 
inflexibility (that is, a dual-risk/diathesis–stress interpretation). However, the PoI index 
for the internalizing behavior-instructional support relationship. 
Table 7.4 suggests closeness to justifying a differential susceptibility 
interpretation using the Roisman criteria that PoI values close to 0.50 suggest strong 
evidence for differential susceptibility. This is more evident when using the 1 SD 
definition of inflexibility (PoI1sd = 0.4631 → 0.5), compared to the 2SD definition of 
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inflexibility classes (PoI2sd = 0.4265). Therefore, the results suggest a dual-
risk/diathesis–stress interpretation, but with some indication of differential 
susceptibility. 
Finally, this study investigated whether the relationship between classroom 
quality (instructional) and behavioral outcome (internalizing) departed from linearity, 
either in general (quadratic main effect) or for different values of the moderator (X2Z 
term). Little evidence was found to suggest such quadratic relationships for any of the 
three outcome-instructional support relationships. 
7.7 Discussion 
Recent directions in advancing understanding of the effect of ECE environments 
on children’s development have identified the need to account for individual 
differences, and particularly to use measures of temperament to assess the interplay of 
genetic variation in reactivity and ECE environment (Curby et al., 2011; Phillips et al., 
2011; Pluess & Belsky, 2009). The characterization of effective ECE programs requires 
an understanding of “what works for whom,” and is fundamental to delivery of better 
developmental outcomes for children. The claim that high-quality ECE programs 
advance children’s development and life trajectories is pervasive in the early childhood 
literature, yet understandings of what constitutes “high quality” are not complete. 
Current definitions of quality in ECE are grounded on empirical data from small but 
powerful studies of very specific groups, and large-scale effectiveness studies with 
correlational designs that explain moderate levels of outcome variance, at best. 
Identifying programs and program components that best support the children who are 
most reactive to environmental difference may not only inform program provisions for 
these children, but also function to identify key program components that yield positive 
developmental outcomes for all children, albeit with lower effect. This study used a 
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large and current sample of Australian children for whom contemporaneous measures of 
temperament, observed ECE environment qualities, and developmental outcomes were 
available. The focus was social-emotional adjustment—an outcome consistently 
identified as central to school readiness and ongoing social and educational 
achievements. 
This study’s analytic strategy employed three distinct stages. Initial explorations 
sought to identify the association of emotional, organizational, and instructional 
qualities of ECE programs with child behavior, and to determine the dimensions of 
temperament most strongly associated with qualities of ECE classrooms. The analyses 
confirmed an association of classroom qualities and behavioral adjustment, and 
identified inflexible temperament as the candidate temperament dimension for further 
analyses. This study then employed linear regression models to test the moderating 
effect of inflexible temperament on the association of ECE environments and child 
behavior. Finally, it examined the nature of detected moderation effects to determine 
whether these were best explained by a dual-risk/diathesis–stress or differential 
susceptibility conceptualization. 
A dual-risk/diathesis–stress explanation conceptualizes children with “difficult 
temperament” as more vulnerable, and empirical support of this conceptualization 
requires only that vulnerable children achieve equivalence with less vulnerable children 
in favorable ECE environments. However, support for a differential susceptibility 
explanation requires the further condition that children with “difficult temperament” 
exceed the performance of children with less difficult temperament in more favorable 
ECE environments because they are conceptualized as more reactive for both good and 
bad. 
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7.7.1 What is the contribution of the emotional, organizational, and instructional 
features of the ECE learning environment to variation in children’s social-
emotional behaviors? 
This study’s findings highlight the role of instructional support in ECE 
classrooms in achieving positive social-emotional functioning. Instructional support 
predicted internalizing behavior independent of key covariates, including home 
environment and family background, maternal depression, and age of entry to ECE. 
This finding extends knowledge of the effect of instructional support quality on social-
emotional adjustment to children in pre-K settings. One prior study reports similar 
effects of instructional support among first grade children in analyses of NICHD 
SECCYD data (Curby et al., 2011). Interestingly, this previous study, like the current 
study, reported that neither organizational nor emotional climate predicted social-
emotional behaviors. Although, in the current study, a trend (p < 0.10) towards the 
prediction of social-emotional behaviors for emotional climate was indicated. These 
findings contrast with those reported by Burchinal et al. (2010), who reported greater 
sensitivity to emotional support. The explanation is likely methodological, as this study 
was of a low-income sample and used threshold analyses, not linear regressions. 
The significance of instructional support and the failure to find emotional 
support as predictive of social-emotional outcomes is counter-intuitive—one might 
anticipate that emotional climate would be the most likely predictor of social-emotional 
outcomes. Two reasons for this finding are suggested. The first is that the dichotomy of 
emotion and cognition may be false (Blair, 2002; Immordino-Yang & Damasio, 2007). 
Indeed, Curby et al. (2011) found a crossover of effect in which instructional climate 
predicted a social-emotional outcome, while emotional climate predicted academic 
outcomes. Emotion and cognition would appear to be intimately connected. Second, 
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emotional support in the ECE classroom in Australia where this study was undertaken is 
reasonably high, with an mean score of 5.12 (SD 0.91) in the high mid-range (Tayler et 
al., 2013). There is possibly insufficient variability at the lower end of the distribution to 
detect an effect on social-emotional outcomes. Distributions on the CLASS in Australia 
are similar to those reported in US samples (Tayler et al., 2013). 
The finding that instructional climate affects children’s internalizing behaviors is 
particularly pertinent in the context of Australian ECE classrooms, where instructional 
support has been found to be low (Tayler et al., 2013). The need to avert internalizing 
behavior directs attention to the need to examine the interplay of social-emotional 
difficulties, program components, and cognitive and academic functions in the E4Kids 
sample. 
7.7.2 What dimensions of temperament are most sensitive to emotional, 
organizational, and instructional support in the ECE environment? 
This study’s approach to assessing temperament differed from that adopted by 
previous studies in two key ways. First, it employed a different measurement approach. 
Prior published studies have derived a composite measurement across dimensions of 
difficult temperament. In contrast, this study used an empirical approach that examined 
the associations of individual temperament dimensions and ECE environment. The 
rationale for this was that composites may work to dilute, rather than strengthen, effect 
because different temperamental characteristics may interact differently with the 
qualities of the ECE environment. 
This study’s empirical exploration of the bivariate association found that only 
one of the three measured dimensions of temperament (approach sociability, 
persistence, and inflexibility) had a significant association with qualities of the ECE 
environment. Significant associations were found for inflexibility with emotional and 
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organizational support, while correlations for approach sociability and persistence were 
close to zero. The emergence of inflexibility as the key dimension of temperament 
sensitive to ECE environment is not surprising. As measured by the STSC (Prior et al., 
2000), inflexibility best captures the essence of reactivity in children aged three to five 
by including items related to distractibility, intensity of reaction, mood, and 
adaptability. However, it should be noted that the level of bivariate association between 
inflexibility and instructional support was not statistically significant. Further analyses 
focused on children exhibiting highly inflexible temperament as the focus dimension of 
“difficult temperament.” 
Second, this study employed a contemporaneous measure of temperament. Prior 
studies have employed assessments of temperament made in infancy to minimize 
measurement of environment effects (e.g. Curby et al., 2011; Pluess & Belsky, 2009), 
yet current understandings suggest that temperament is subject to modification that 
derives from environmental experience and gene–environment interaction (see Fox et 
al., 2007; Rutter, 2007). While this study’s approach presents the potential for confound 
of moderator (temperament) and outcome (behavior), there was only three percent 
shared variance between the focus temperament dimension of inflexibility and the 
significantly predicted outcome of internalizing behavior, and no significant direct 
association between ECE environment and internalizing behavior. 
7.7.3 Does temperament moderate associations between ECE environment and 
social-emotional behaviors? 
This study found significant ECE environment × inflexible temperament effects 
on internalizing behavior for instructional support. The emotional qualities of the ECE 
environment exhibited a non-significant trend, while organizational qualities did not 
contribute significantly to explanation of internalizing behaviors. The study identified 
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instructional support in ECE classrooms as more important for the social-emotional 
behaviors of children with inflexible temperament than for other less inflexible children. 
Children with inflexible temperament had more internalizing problems than did other 
children in ECE environments characterized by low instructional support. In classrooms 
with higher levels of instructional support, the reduction of internalizing problems 
became proportionally greater for children with inflexible temperament than for other 
children. 
This study, like that of Curby et al. (2011), identified the importance of the 
quality of instructional climate for the social-emotional adjustment of children with 
difficult temperament. This study provides evidence of the effect in younger children. 
If, as suspected, more difficult temperament serves as a barometer of ECE quality for all 
children, this study’s findings identify instructional support as a component of ECE 
environments that affects social-emotional behavior and thereby influences school 
readiness and ongoing possibilities. More effective instructional strategies—such as a 
high level of support for cognitive and language development (through constructive 
feedback and facilitating and encouraging student language)—are identified as 
significant for children with inflexible temperament, as measured by the CLASS and are 
likely to be significant for all preschool children attending ECE programs. Therefore, 
this study suggests that higher-quality ECE programs include frequent intentional and 
sustained teaching interactions. 
7.7.4 Using the Roisman criteria, do this study’s findings about the moderating 
effect of temperament support a dual-risk/diathesis–stress or differential 
susceptibility theoretical interpretation? 
This study examined the moderating role of inflexibility in the association of 
ECE instructional support on internalizing difficulties to determine whether the findings 
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align with a dual-risk/diathesis–stress or differential susceptibility theoretical 
interpretation, guided by the recently published statistical criteria by Roisman et al. 
(2012). Regions of significance analysis were applied for the interaction of instructional 
quality, with internalizing behavior moderated by inflexibility, using cut-points of both 
1 SD and 2 SD to identify “difficult temperament” groups. Roisman et al. identified the 
distribution of the independent variable (in this case instructional quality) as a factor 
that might limit the interpretation of regions of significance plots, and recommended 
that the region of significance be defined by a 2 SD cut-point on the x-axis. Further, this 
study examined the effects using 1 SD and 2 SD cut-points to define two temperament 
groups using “inflexible” (1 SD) and “extreme” (2 SD) on the basis that children 
exhibiting greater extremes of temperament may have a different, and likely 
clinical/pathological, etiology for their behaviors to those children exhibiting higher 
levels of inflexibility within the range of normality. 
The patterns of effect were the same at both levels of definition of “difficult 
temperament,” but there were steeper slopes for the small group of children in the more 
extreme temperament group. Using both SD cut-points, this study found that inflexible 
children were more reactive to instructional environment than were less inflexible 
children. Internalizing behaviors though reducing under conditions of improved 
instructional quality did not achieve equivalence or superior outcomes. This may reflect 
the truncation of distribution of instructional quality in the data where no classes had 
high (score 6/7) instructional scores. Given the distributions, it is not possible to 
comment on how inflexible and extremely inflexible children would behave under 
conditions of exceptionally high instructional climate. 
Using PoI, 2012) with both 1 SD and 2 SD cut-points to define groups, this study found 
that, under conditions of positive instructional climate, the proportion of inflexible 
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children who exhibited improvement in internalizing behaviors—relative to those 
without inflexible temperament—was close to the value suggested to interpret 
differential susceptibility. Although these results align with a dual-risk/diathesis–stress 
interpretation, there is some suggestion of differential susceptibility because the PoI 
using a 1 SD defined group (0.4631) and PoI using a 2SD defined group (0.4265) 
indicated that the proportion of inflexible children showing improvement were close to 
the Roisman et al. suggested criterion of 0.5. Roisman et al. (2012) found in their 
analysis of NICHD data that mother-reported outcomes were more likely to align with a 
dual-risk/diathesis–stress explanation, while teacher-reported outcomes aligned with 
differential susceptibility. The current study’s outcome is based on parent-reported 
behavioral difficulties and is largely in keeping with the pattern reported by Roisman et 
al. The need to assess outcomes using multiple informants is evident. 
7.8 Design of Study and Interpretation of Results 
Interpretation of this study’s results must consider the research design decisions 
and their attendant strengths and limitations. The study data derive from a recent, large 
and diverse population of children, and include representation of the diversity of 
licensed ECE programs in Australia, including long day care, early education programs, 
and family day care. There has been considerable attention given to the measurement of 
the classroom environment using the CLASS standardized observation protocols (Pianta 
et al., 2008), and adhering to a stringent criteria of CLASS training and reliability 
assessment (Tayler et al., 2013). This study examined different dimensions of 
contemporaneously measured temperament. However, the study is subject to the 
limitations of large-scale cohort studies that employ correlational designs, and the 
limitations of contemporaneous measurement. While it had a diverse population, there 
was an under-representation of families living in lower socioeconomic circumstances, 
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and consequently an over-representation of higher socioeconomic families. However, as 
the focus of interest was temperament, and the data do not provide evidence of an 
association between temperament and socioeconomic classification, the effects should 
hold across the population. 
The correlational design precluded the possibility of causal inferences. The 
absence of teacher-reported social and emotional outcomes is a limitation, especially 
given the variability in outcome explanations reported by Roisman et al. (2012), and the 
contemporaneous measurement of behavior. In the first year of study, demand on 
teachers prohibited collections of individualized reporting of social-emotional 
outcomes. Contemporaneous measurement presents the concern that temperament (the 
moderator) and behavior are not independent constructs. However, consistent with prior 
psychometric analyses (Lemery, Essex, & Smider, 2002), very little shared variance 
was found across the large sample, thereby providing sufficient confidence that these 
are independent constructs. 
7.9 Conclusion and Implications 
This study presents evidence that inflexibility moderates the effect of ECE 
environment on behavior, and that the focus of the ECE environment effect is 
instructional support. Upon entry to school, children with inflexible temperament who 
have received better quality instruction in their ECE environment will stand in better 
stead because they will have greater opportunity for positive social adjustment. These 
effects might also be seen to a lesser extent for all children. Assessments of Australian 
ECE settings suggest that instructional support is currently at a low level, and this study 
identifies the imperative to address this problem through professional development and 
the pre-service training of new entrants to the early childhood workforce. 
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Abstract 
ECE environments have been found to have greater impact on the 
developmental outcomes of children with more difficult temperament than on those who 
are less reactive; to understand the quality and quantity of ECE to which these children 
are exposed is therefore important. We examined the associations between difficult 
temperament and the quantity and quality of ECE programs using data from E4Kids, an 
Australian cohort study (N = 1642, mean age 4 years 3 months, SD = 7. 1 months). To 
operationalize difficult temperament, we applied a one standard deviation cut-point to 
dichotomize scores on each of the dimensions of the STSC: approach sociability, 
persistence, reactivity/inflexibility. We then investigated the association of each trait 
with ECE program quantity (early entry and hours of care) and quality (program type 
and CLASS observations). No difficult temperament traits were found to be associated 
with age of entry, hours of attendance or program type but two were positively 
associated with observed program quality. Children (for whom we have temperament 
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data) who displayed high inflexibility (>1 SD) were significantly over-represented in 
classrooms with higher instructional and organizational support, while those who 
showed low approach-sociability (<1 SD) were significantly over-represented in 
classrooms characterized by higher instructional support. There are two key 
implications of these findings. First, placement of children with more difficult 
temperament traits into higher-quality programs could serve to counter the “double 
jeopardy” reported for their placement in poorer quality ECE. Second, control for child 
temperament will increase the accuracy of effect size estimates of ECE quality on child 
development outcomes. 
Keywords: temperament, early childhood education (ECE), program quality, 
program quantity, CLASS 
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Is Difficult Temperament Associated with the Quantity and Quality of Early Childhood 
Education? 
The quality of ECE environments matters for all children, but for some children 
it matters more. Studies employing randomized control experiments and longitudinal 
population correlational designs have clearly demonstrated that ECE quality has 
extensive, enduring effects on children’s development and life outcomes (NICHD Early 
Child Care Research Network, 2006; Schweinhart et al., 2005; Sylva et al., 2007). There 
is also evidence of differential effects of ECE environments related to group 
membership and individual characteristics (Bierman et al., 2008; Gormley et al., 2011; 
Rudasill, 2011). Group analyses have long identified a greater effect of ECE program 
quality for children living in circumstances of disadvantage (F. A. Campbell et al., 
2012; Reynolds, Temple, White, Ou, & Robertson, 2011; Schweinhart, 2003; 
Waldfogel, Craigie, & Brooks-Gunn, 2010) or disability (Guralnick, 2011; Spiker, 
Hebbeler, & Barton, 2011) compared with their more advantaged or typically 
developing peers. Now, in line with advances in biogenetic understandings of 
development, more evidence on individual difference effects is emerging (Boyce & 
Ellis, 2005; Fox et al., 2007; Gunnar, Kryzer, Van Ryzin, & Phillips, 2010). 
Child temperament is a key focus for individual difference studies. Leading 
scholars in developmental science have argued that temperament is a measure of 
genetically based neural patterning (Fox et al., 2007; Rothbart & Derryberry, 1981) and 
that children who exhibit more extreme temperamental traits are more reactive to their 
ECE environments and more likely to be construed as difficult (Phillips et al., 2011). 
Concurrent with this research, behavioral genetic analyses have provided evidence that 
temperament traits affect the environments to which children are exposed (Plomin & 
Daniels, 2011; Rutter, 2007). These converging types of evidence raise two important 
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research questions that are addressed in the current paper. First, are children with more 
difficult temperament exposed to greater amounts of ECE, whether by being placed in 
programs at a younger age or by attending for longer hours? Second, are children with 
more difficult temperament systematically exposed to qualitatively different ECE 
environments compared with children who are less reactive? Children who are more 
reactive to their environment experience relatively poorer outcomes if placed in poor 
quality environments but a compensatory or enhancement effect if placed in positive 
environments (Pluess & Belsky, 2009). Higher exposure to poor quality environments is 
therefore likely to effect a “double jeopardy” for these children (Watamura et al., 2011). 
Further, if ECE program quality is systematically associated with temperament, and this 
variable is not controlled, there will be an impact on effect size estimates of ECE quality 
on child development (Crockenberg, 2003; Duncan & Gibson-Davis, 2006).  
To answer these research questions, the current study analyzes data from the 
E4Kids study (Tayler et al., 2013) to examine the association of child temperament, 
quantity of exposure (age of entry, hours of attendance) and qualities of the ECE 
program (program type, observed quality using CLASS). 
8.1 Temperament as a Measure of Reactivity to Environment 
Temperament is a measure of generalized individual variation in child reaction 
to social and physical stimuli (Rothbart et al., 2000; Zentner & Bates, 2008). Though 
there remains robust theoretical debate regarding the specificity of the construct (Bates, 
1990; Lemery et al., 2002; Sanson, Prior, & Kyrios, 1990), there is now growing 
empirical consensus of three general common domains of temperament in childhood, 
which have been given various names but are conceptually similar and proposed to have 
underpinning biogenetic origins (approach/sociability, reactivity/inflexibility, 
intentional control/persistence) (Rothbart et al., 2000; Zentner & Bates, 2008). 
Education and Care Experiences of Children with ‘Difficult’ Temperament 154 
 
Measurement of these domains is most commonly made in early childhood through 
report methods in which parent and/or non-parent carers respond to items that ask about 
a child’s generalized patterns of behavior. Some measures are designed for report in 
infancy with focus on identifying early emerging characteristics, while some measure 
beyond this point, in toddlerhood and early childhood, when generalized patterns of 
emotion regulation and sociability can be more reliably assessed across a broader social 
context (e.g. Zentner & Bates, 2008). In the absence of physiological measures of 
genotype, these measures of early phenotypic behavior have been applied as indices of 
underlying biogenetic variation. 
The construct “difficult temperament” has variously been defined as an 
expression of temperament relative to carer response (J. E. Bates, 1980) and as the 
statistical outer range of a temperamental trait (Bradley & Corwyn, 2008; Sanson et al., 
1991; Yagmurlu & Sanson, 2009). Thomas and Chess (1977) have suggested that 
“goodness of fit” of temperament within the environment defines whether temperament 
is “difficult ” or not. Some measures assess difficult temperament directly by asking 
carers to rate whether their infant is “fussy”, “difficult,” or “demanding,” using 
measures such as the Infant Characteristic Questionnaire (ICQ) (Bates, Bennett 
Freeland, & Lounsbury, 1979). In contrast, much of the temperament literature adopts a 
statistical definition of “difficult temperament,” measuring temperament using criteria 
and neurobiological constructs (emotionality/reactivity, activity/withdrawal, and 
purposeful control) that view temperamental traits as a continuum (e.g. Rothbart et al., 
2001; Sanson et al., 1991), and applying a statistical cut-point to categorize individuals 
at the extremes of these as “difficult” (e.g. Miner & Clarke-Stewart, 2008).  
Using a statistical definition, two broad empirical approaches have been applied. 
One adopts a unitary measure of difficult temperament derived from the sum of 
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temperament domains to provide a generalized difficult temperament score. The other 
assesses temperament types or domains, examining each as separate variables for 
exploration. The former approach centers on the theoretical understanding of 
generalized reactivity, while the latter is inductive and empirically focused on 
examining the expression of temperament traits in interaction with the environment (e.g. 
Jerome Kagan, 2008). The latter approach aligns with the view that the same genotype 
has different phenotypic expressions dependent on environment. In the current study, 
we take an inductive, empirical approach, given the still limited current understanding 
of the ways temperament functions in the context of ECE environments and the 
alignment of this approach with differential susceptibility theory (Phillips et al., 2011). 
Difficult temperament has been shown to have predictive validity for a range of 
adverse developmental outcomes in the short and long term (Caspi, 2000; Caspi, Henry, 
Mc Gee, Moffitt, & Silva, 1995). Higher risk for adversity, however, does not 
necessarily manifest as poor outcome, and many children with more extreme 
temperament traits do not experience adverse outcomes. Indeed, many have positive 
outcomes despite adversity (Rutter, 2012; Shonkoff, Boyce, & McEwen, 2009). More 
recently, differential susceptibility theory has proposed that children with difficult 
temperament are, in fact, more reactive to their environment and therefore present the 
possibility of not only greater adversity but also greater achievement (Pluess & Belsky, 
2009). This theory develops the idea of “goodness of fit” and focuses on temperament 
interacting with environment. That is, temperament is hypothesized to moderate the 
effect of environment on developmental outcome (Ellis & Boyce, 2011; Pluess & 
Belsky, 2009). 
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8.2 Temperament as a Moderator of the Effects of ECE Environment 
The testing of the hypothesis that temperament moderates effects of environment 
has become a focus for understanding the impact of ECE environments on child 
development (Phillips et al., 2011) and also presents the possibility that children with 
more difficult or reactive temperament are “barometers” of ECE quality (Davis et al., 
2012). In line with a differential susceptibility conception of human variation, Phillips et 
al. (2011) have urged that child temperament become a significant focus of studies 
examining the developmental impact of ECE environments and proposed temperament 
as a moderator of the impacts of the quality ECE environment on child outcomes. This 
hypothesis, if empirically substantiated, directs attention to the significance of 
placement into ECE environments for children who are more reactive. Poor quality ECE 
environments present a double jeopardy for these children. Higher-quality care has a 
compensatory or enhancement effect (Curby et al., 2011; Pluess & Belsky, 2009). 
Empirical evidence for differential susceptibility to ECE environments is 
emerging (Phillips et al., 2011). In studies of parental care, children with more difficult 
temperament have been found to be more affected by the quality of care environment, 
both positively and negatively, than children with less reactive temperament (Pluess & 
Belsky, 2009, 2010). There is also evidence of long-term effects. Children with difficult 
temperament who had higher-quality parenting, were found to react more positively to 
school transition than those with less positive parenting (Early et al., 2002; Stright et al., 
2008). Analysis of the NICHD SECCYD data reports that the predictive significance of 
early maternal sensitivity is moderated by difficult temperament across time (Fraley et 
al., 2013). Similarly, in studies of non-parental ECE environments, interaction effects of 
temperament with quality of environment have been reported (Curby et al., 2011). 
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Curby et al. (2011) reported that high-quality first-grade classroom environments offset 
the risks associated with having a difficult temperament. 
8.3 Temperament and Exposure to ECE Programs 
The hypothesis that child temperament might drive the quantity of non-maternal 
care was made as early as 1979 in studies focused on maternal employment. Lamb, 
Chase-Lansdale, and Owen (1979) suggested that the frustration of caring for a child 
with difficult temperament may lead the mother to feel she would rather work outside 
the home. That is, difficult temperament was hypothesized to precipitate earlier entry 
and longer hours of non-parental care. This proposal has continued to appear in studies 
of maternal decisions concerning return to the workforce after the birth of a child 
(Boyd, 2010; J. V. Lerner & Galambos, 1986; Pungello & Kurtz-Costes, 1999; Sylva et 
al., 2007). Empirical testing of this hypothesis has not provided consistent results, 
however. Of the eight studies on this subject published following Lamb et al.’s (Lamb et 
al., 1979) hypothesis, three have reported that difficult temperament is associated with 
early maternal entry to the workforce (Boyd, 2010; Hock, 1985; Hock, Christman, & 
Hock, 1980), two have reported an association with later workforce entry (Galambos & 
Lerner, 1987; McBride & Belsky, 1985), and three have reported no effect (Melhuish, 
Moss, Mooney, & Martin, 1991; Sylva et al., 2007; Volling & Belsky, 1993).  
One paper reports on hours of care. Sylva et al. (2007) found no differences in 
age at entry between infants with difficult temperament and others, but that infants rated 
as non-adaptable on a standard temperament scale when they were 3 months old had 
higher concurrent hours of care than more adaptable peers. Also, infants rated as 
“fussy” had higher hours of care at 10 months old. Though still limited, the available 
body of literature maintains the hypothesis that difficult temperament affects exposure 
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to ECE by influencing timing of entry to ECE and/or through increased hours of 
attendance. 
There are, however, two important methodological points to note regarding these 
findings. First, they do not preclude the effects of unmeasured variables, such as 
maternal predisposition and life circumstance, that are associated with both child 
temperament and early return to work (e.g. maternal depression, maternal 
predispositions). Second, as extant studies are exclusively of children in infancy and 
many women return to work after the first year of their child’s life, there is the risk of 
falsely estimating the effect of child temperament, particularly if there is an association 
with timing of entry. To assess how placement in ECE is associated with temperament 
at a time when the majority of children attend ECE services may be more informative 
and allows assessment of early entry relative to a broader population. The current study 
is of children in the year prior to school entry, with a mean age of 4 years 3 months and 
examines not only association with current ECE exposure and quality but also timing of 
entry and history of care arrangement. 
8.4 Temperament and Qualities of ECE Programs 
Whether children with more difficult temperament characteristics are more or 
less likely to encounter a particular type or quality of ECE environment is particularly 
significant given the emerging evidence on differential susceptibility to environmental 
quality. Children with difficult temperament present greater potential for exacerbated 
risk in poor environments and greater opportunity to optimize developmental 
attainments in rich environments (Belsky & Pluess, 2009). As a consequence, they may 
serve as barometers for care quality (E. Davis et al., 2012) and have a greater influence 
on effect size estimates for care environment than other children in a class group (Pluess 
& Belsky, 2009). 
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A British study by Sylva et al. (2007) is the only study of temperament relating 
to care type. They report that among their sample of infants there were no differences 
between more and less difficult children in the type of ECE accessed. However, it 
should be noted that in Britain the majority of children who enter childcare in the first 
year of life are placed in home-based settings with registered carers and not in center-
based care (OECD, 2006; Sylva et al., 2007). The pattern of care type is different 
beyond the infancy period when more children are placed in centers (OECD, 2006).  
To our knowledge, there are no published studies that report on the association 
of observed ECE quality and child temperament. There is, however, evidence 
suggesting the potential for placement bias. Studies investigating the processes 
underlying parental choice of ECE indicate that, in making their decisions parents are 
responsive to their individual child’s characteristics (Thorpe et al., 2004). Only one 
study specifically reports on temperament as a driver. (Gamble et al., 2009) reported 
that parents were less likely to place value on the curriculum when their child had a 
difficult temperament.  
8.5 The Current Study 
To investigate potential effects of difficult child temperament on both the 
quantity and quality of ECE, we analyzed data from E4Kids, a large Australian cohort 
study of the effectiveness of ECE programs attended by children in the year prior to 
school. In contrast to prior studies of the association of difficult temperament and ECE 
placement, our study is of children outside the infancy period. This population is 
important in two specific ways. The first relates to measurement; parent report measures 
of temperament have been argued to best assess generalized patterns of behavior beyond 
infancy (Rothbart, 1989, pp. 187–247; Rothbart et al., 2001). The second relates to the 
diversity of the population samples. The diversity of children attending ECE settings 
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increases with age and, therefore, examining the issue of placement bias at age 4 
provides a stronger population test. By including a retrospective account of early age of 
entry, we test for possible precipitating effects of difficult temperament on ECE 
exposure, but have the advantage of larger and more representative populations to detect 
systematic variation in hours, type, and quality of ECE. This study is the first to provide 
detailed standard observations of ECE quality and in so doing advances knowledge on 
ECE placement associated with child temperament. 
8.6 Method 
8.6.1 Participants. 
All children were participants in E4Kids (E4Kids; Tayler et al., 2013), a 
longitudinal population cohort study (N = 2539) following children from their ECE 
programs, from age 3, through to the third year of formal schooling. The study 
commenced in February 2010 and concludes in 2015 with data linkage to national 
academic assessment data. In the current study, which focuses on exposure to ECE, we 
analyze data from 2010 only, the children’s ECE year. Beyond this time when 
attendance at school is compulsory they are exposed to more uniform staff 
qualifications and curriculum.  
The E4Kids sample was drawn from a representation of government-licensed 
ECE programs, across two large metropolitan sites (Melbourne, Victoria; Brisbane, 
Queensland), a regional site (Shepparton, Victoria), and a remote site (Mount Isa, 
Queensland). Licensed ECE programs in Australia are largely equivalent to programs 
offered in the US and include center-based day care (termed long day care [LDC]), 
home-based day care (termed family day care [FDC]) and early education programs 
(various terms used). LDC provides group-based care for children up to 12 hours per 
day, and up to 50 weeks per year. Educators generally have two to four years of training 
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and staff: child ratios range from 1:12 to 1:15, depending on individual state 
regulations. FDC provides non-parental care in a home setting. The registered carer has 
a maximum of five children in her care, of different ages, and may hold a formal 
qualification. The ECE classes studied correspond to pre-K classes in the US and for the 
purposes of consistency are here termed pre-K. Pre-K attendance is typically half days, 
15 hours per week and provided during school terms only. Though there is some 
variation, these programs are typically provided by two staff, a four-year trained teacher 
and an assistant, in a room of 24 children. Comparison of observed quality in Australian 
ECE with that assessed in ECE settings in the US suggests they are comparable (Tayler 
et al., 2013). 
Primary sampling was of ECE services to obtain a representative sample of 
licensed provision in Australia. A random selection of the three ECE licensed program 
types was drawn from across the social range using SEIFA codes (Australian Bureau of 
Statistics, 2004). Within the selected ECE settings, families of all children enrolled in 
age-eligible classes were invited to join the study. The E4Kids sample recruited in 2010 
included 2539 children in approximately 300 ECE classrooms (Tayler et al., 2013). In 
the current study we had parent-reported data for 1642 (67%) children. Collection of 
parent reports, including temperament data, occurred in the second semester of 2010 
when the average age of the children was 4 years 3 months (SD = 7.1 months). 
Demographic characteristics of the sample and comparison with Australian public 
population figures are presented in Table 1. To assess our sample for population 
representation, we use the LSAC-K sample as the referent. This is a current 
representative population sample of Australian 4 year olds. While E4Kids sampled 
population representation within licensed ECE services, LSAC sampled families 
directly. Across the two studies, the key differences in child characteristics to note are 
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cultural differences with our sample having less Indigenous children, more children 
born outside Australia and less speaking English as another language. The key 
differences in family characteristics are anticipated: higher levels of parent employment 
and university education that reflect the use of childcare services in our recruitment 
strategy. 
8.6.2 Procedures. 
Parents reported on family characteristics, child characteristics, child 
temperament, and child behavior through the Main Caregiver Survey. This was 
completed either online or by hard copy via postal delivery and returned in the second 
semester of 2010. ECE classrooms/FDC homes were observed in the second semester of 
2010 using CLASS (Pianta et al., 2008). 
8.6.3 Measures. 
8.6.3.1 Difficult temperament. 
Temperament was measured using the STSC (Prior et al., 2000). Consistent with 
a range of standard temperament measures in early childhood (Zentner & Bates, 2008), 
the STSC measures three broad domains: (a) approach sociability (b) persistence (c) 
inflexibility (reactivity). For each subscale, items were rated using a scale from 1 
(almost never) to 6 (almost always). Four items measured approach sociability (e.g. the 
child is shy when first meeting new children). For the current sample, the Cronbach’s 
alpha coefficient = 0.84. Four items measured persistence (e.g. this child likes to 
complete one task or activity before going on to the next). For the current sample, the 
Cronbach’s alpha coefficient = 0.77. Four items measured inflexibility (e.g. if this child 
is upset, it is hard to comfort him/her). For the current sample, the Cronbach’s alpha 
coefficient = 0.72. Difficult temperament was defined using a 1 SD cut-point to create a 
dichotomous variable on each of the three domains of temperament. That is, a child 
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scoring outside the 1 SD range was defined as “difficult” and assigned a score of one 
and others were assigned a score of zero. For approach sociability and persistence, 
difficult temperament was defined as 1 SD below the mean, while inflexibility was 
defined as 1 SD above the mean. Consistent with our empirical exploratory strategy, we 
did not opt for a composite score but rather sought to understand how different domains 
were associated with ECE placement. For example, a child with low approach-
sociability might “fit” best in a different ECE environment than a child who is highly 
reactive. 
8.6.3.2 ECE quantity. 
There were two measures of quantity of ECE exposure: (a) age of entry to non-
parental care and (b) current hours of ECE. Early entry was defined using a cut-point of 
three months to signal early entry or not. A dichotomous variable was created (0 = did 
not enter non-parental care at 3 months old or less and 1 = did enter non-parental care at 
3 months old or less). Current hours of ECE was calculated in two ways: (1) number of 
hours each child spent in his/her dominant ECE service and (2) total number of hours 
each child spent in any form of non-parental care, whether formally licensed or 
informal. 
8.6.3.3 ECE quality. 
There were two measures of ECE quality: (a) ECE program type, a measure of 
structural quality, and (b) observed interactional (process) quality of ECE. ECE type 
was examined and compared in two ways: (1) ECE mode, formal (LDC, FDC, and pre-
K early education program) vs. informal (grandparent, another relative, friend or other 
adult), and (2) Formal types of ECE (LDC, FDC and pre-K). Attendance at sampled 
centers designated the child’s allocation to an ECE type. However, in some cases 
children attended more than one recruited center. When a child used two or more types 
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of ECE, the one the child attended most was considered the dominant type and used in 
analyses. When two types were attended for equal amounts of time, the care most 
different from the home care was considered the dominant type, consistent with the 
procedure described by (Sylva et al., 2007).  
Observed ECE quality was assessed using CLASS (Pianta et al., 2008), an 
observational measure of the quality of interaction in classrooms. The instrument 
measures 10 dimensions within three domains or qualities of observed classroom 
interaction: emotional support, which includes Negative Climate (NC), Positive Climate 
(PC), Teacher Sensitivity (TS), and Regard for Student Perspectives (RST); classroom 
organization, which includes Behavioral Management (BM), Productivity (P), and 
Instructional Learning Formats (ILF); and instructional support, which includes Concept 
Development (CD), Quality of Feedback (QF), and Language Modeling (LM).  
Observations were based on a minimum of four 30-minute sequential 
observation cycles. Each of the three subscales is rated on a seven-point scale, with 
scores of 1 or 2 indicating low levels of observed quality and scores of 6 or 7 indicating 
high levels of observed quality. Support for the psychometric properties of CLASS is 
found in La Paro et al. (2004). Training of CLASS fieldworkers was undertaken with 39 
staff in 2010. To conduct CLASS observations, each staff member undertook external 
testing of their coding reliability against standard videotapes to assess both interclass 
reliability and level agreement with master coders (Teachstone, 2014). Additionally, 
across the three-month period of CLASS data collection, fieldwork reliability 
assessments were twice conducted against a “gold standard rater,” who concurrently 
coded in the field. In standard training the mean attained reliability of staff exceeded the 
80% minimum benchmark standards set by the publishers of CLASS, while fieldwork 
reliability checks showed 94.4% agreements. Additionally, interclass correlations with 
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absolute agreement (Ostrov & Hart, 2012), calculated across the 10 domains of 
observation, showed acceptable levels of reliability for eight domains (PC = 0.80, RST 
= 0.92, TS = 0.91, BM = 0.92, ILF = 0.95, P = 0.78,CD = 0.89, QF = .69) but low 
reliability for NC (0.37) and LM (0.49). The low reliability on these dimensions may 
relate to the frequency of observation in these domains. 
8.6.3.4 Family demographics. 
Family socioeconomic status was assessed using: (a) Postcode classification of 
family home, which is the socioeconomic status of a postcode area assigns a score by the 
SEIFA code (Australian Bureau of Statistics, 2006) from 1 (lowest) to 100 (highest). In 
this study we utilized SEIFA deciles; (b) Parent education, which was assessed using 
ordinal data on the highest level of caregiver education: Year 7, Year 10, Year 12, 
Technical and further education (trade or diploma), and university degree; (c) Parent 
employment, which refers to the main caregiver’s work status: full-time, part-time, 
casual; and (d) main caregiver age, which was a continuous variable.  
8.6.3.5 Family interactional environment. 
Two measures were used to assess qualities of interaction within the home: (a) 
home learning environment (HLE) and (b) main caregiver psychological wellbeing. 
8.6.3.6 Home learning environment. 
HLE was measured with a series of 11 items asking about activities undertaken 
to enhance the learning of the child in the home environment. The items include the 
seven items reported by prior studies as core predictors of children’s developmental 
attainments over and above those attributable to social circumstance (Melhuish et al., 
2008), updated by the E4Kids research team with the addition of measures such as those 
pertaining to digital technology. The items were rated on an eight-point scale to capture 
weekly frequency (0–7 days). Exploratory and confirmatory factor analyses of the 11 
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items identified two factors that were used as subscales: structured (e.g. helped the child 
learn numbers and shapes) and unstructured activity (e.g. read to the child from a book). 
Cronbach’s alphas were: unstructured 0.78; structured 0.67.  
8.6.3.7 Main caregiver’s psychological wellbeing. 
The main caregiver’s psychological wellbeing was measured as an index of 
parent responsiveness. Psychological wellbeing has consistently been reported to impact 
parent responsiveness to their child (Lovejoy et al., 2000). We used the Kessler 
Psychological Distress Scale (K10; Andrews & Slade, 2001), which comprises 10 
questions about emotional states (e.g. In the past 4 weeks, about how often did you feel 
tired out for no good reason?). Scores of the 10 items are then summed, yielding a 
minimum score of 10 and a maximum score of 50. Low scores indicate low levels of 
psychological distress and high scores indicate high levels of psychological distress. 
Cronbach’s alpha was 0.77. 
8.7 Statistical Analyses 
Two issues guided the modeling approach. First, the measurement scales of 
outcome variables influenced the form of modeling. Second, if ECE center-level 
predictors were included in the model, analyses had to account for clustering effects 
(children within classrooms) through multi-level modeling. Table 8.1 summarizes the 
models for each outcome, their measurement scales, the ECE-level predictors in them, 
and the modeling approach used. 
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Table 8.1 
Models Associated with Temperament: Sample Used (Licensed ECE Only or Full 
Sample), and ECE-Level Predictors in the Model (Fixed and Random Effects) 
Outcome variable Scale ECE center-level predictors Type of model Sample 
Early entry 
(<3 months) 
Binary Emotional, Instructional, 
Organizational support and 






























Continuous  Linear regression Licensed ECE 
attendees 




For the outcomes, dominant formal ECE type (pre-K, LDC and FDC) (ordinal), 
hours of formal ECE, and all quality outcomes (CLASS emotional, instructional, 
organizational, and combined support) were used. For the first two of these outcomes, 
qualities of ECE (emotional, instructional, & organizational support) were treated as 
room-level predictors and multi-level modeling was performed using a mixed-model 
approach. For dominant formal type, we considered the different types of formal ECE to 
be measured on an ordinal scale of formality, with pre-K representing the most formal, 
LDC the intermediate, and FDC the least formal. A proportional odds, ordinal logistic, 
mixed model was used (using the ordinal R library) (Christensen, 2013). For the 
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continuous variable, quantity of formal ECE, a linear mixed model was used to perform 
multi-level modeling (1me4 R library) (D. Bates, Marechler, Bolker, & Walker, 2013). 
Analyses of the quality outcomes also considered data from the formal ECE 
settings. However, unlike dominant formal ECE type and quantity of formal ECE, these 
variables were modeled with no room-level predictors (beyond the room-identifier 
random effect). For this reason we did not use a mixed-model approach for this outcome 
but instead opted for a less formal way of obtaining appropriate (clustering effect 
adjusted) standard errors. Robust cluster sandwich estimators were used to correct the 
coefficient standard errors to ensure we could obtain estimates because mixed models 
often will not converge. 
The three remaining outcomes (dominant mode, early entry and total quantity) 
used data from all ECE settings. Binary logistic regression was used for the (formal or 
informal) dominant mode and early entry outcomes, and linear regression modeling was 
employed for the continuous outcome, total ECE quantity. As with the quality 
outcomes, robust cluster sandwich estimators were used to obtain adjusted standard 
errors.  
It should be noted for all models using robust estimators of the standard errors, 
overall model significance and the omnibus tests associated with multi-category 
predictors cannot be adjusted for a clustering effect; robust standard errors can only be 
obtained for individual coefficients (βs). 
Modeling was performed to get crude (bivariate) and adjusted (multivariable) 
estimates. All analysis was conducted using the R statistical computing language 
(v3.0.1; R Core Team, 2012), and a significance level of 0.05 was used throughout. 
For the logistic regression models, the maximum likelihood pseudo-R2 measure 
will be used to gauge model fit. For the general linear models, (regular) R2 will be used. 
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For the linear mixed model, the R2 analog recently introduced by Nakagawa and 
Schielzeth (2013) will be used. At this time there is no R2 analog for the ordinal mixed 
model. 
8.8 Results 
Table 8.2 presents the associations of control variables with ECE type, dominant 
type, and early entry (<3 months). As anticipated there were significant associations 
with parent education and work status. The results indicated that families with lower 
levels of education (<12 years, OR = 2.14) were more likely to have their children enter 
non-parental care earlier and those with less stable forms of employment used less 
formal care types (part-time employment OR = 2.09, casual employment OR = 4.4). 
Those with education in technical trades (technical diploma) used less formal types of 
ECE. Both low caregiver education (> 12 years OR = 2.14) and work status (part-time 
employment OR = 0.47, casual employment OR = 0.36) were positively associated with 
early entry to ECE, which probably reflects the absence of employer parental leave 
conditions in these occupations. 
 
Table 8.2 
Control Variables: Adjusted Odds Ratios Associated with Outcome Selection of 






Dominant formal type 
Caregiver education (TAFE or equivalent) 2.61** 1.52 3.70 
Work status (part-time) 2.09** 1.37 2.81 
Work status (casual) 4.4*** 3.43 5.48 
Early entry 
Education (< 12 years) 2.14* 1.04 4.38 
Work status (part-time)  0.47*** 0.33 0.66 
Work status (casual))  0.36*** 0.19 0.66 
Note: OR = odds ratio; CI = confidence interval; LL = lower limit, UL = upper limit. ***p < 0.001, **p < 
0.01, *p < 0.05. 
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Table 8.3 presents the associations, both crude and adjusted, for identified 
confounders of difficult temperament (low approach-sociability, low persistence, & 
high inflexibility) with dominant mode of ECE (formal, informal); dominant formal 
type (pre-K, LDC, FDC); and early entry (<3 months). No significant relationship was 
found for dominant ECE mode (formal, informal), dominant formal type (pre-K, LDC, 
FDC), and early entry (>3 months, <3 months) with any of the three dimensions of 
temperament (approach sociability, persistence, inflexibility). 
 
Table 8.3 
Crude and Adjusted Odds Ratio Associated with Outcome Selection of Dominant Mode 
(Formal; Informal); Dominant Formal Type (Pre-K, Long Day Care, Family Day Care) 





95% CI  
Adjusted OR 
  LL UL 
Dominant mode (formal vs informal)  
Low approach/sociability 1.10 1.15 0.63 2.10 ns 
Low persistence 1.46 0.82 0.41 1.64 ns 
High inflexibility 1.10 0.97 0.47 1.98 ns 
Dominant type (LDC, FDC, EE)  
Low approach/sociability 1.13 1.32 0.56 2.07 ns 
Low persistence 0.76 0.56 0.00 1.43 ns 
High inflexibility 1.09 0.75 0.00 1.66 ns 
Early entry ( <3 months)  
Low approach/sociability 0.85 1.01 0.67 1.52 ns 
Low persistence 1.00 1.01 0.67 1.52 ns 
High inflexibility 1.00 0.78 0.47 1.32 ns 
Note: OR = odds ratio; CI = confidence interval; LL = lower limit, UL = upper limit. a Control variables in 
the model were family demographics and home interactional environment. ♦ ORs from proportional odds 
logistic regression model where odds of being in ‘one level of childcare formality higher’ are considered. 
p < 0.05. 
 
Table 8.4 presents the associations of control variables with total hours of ECE; 
hours of formal ECE; and emotional, instructional, organizational and combined quality 
of ECE. Higher levels of unstructured learning activity in the HLE was negatively 
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associated with total (β = -1.86) and formal (β = 1.39) quantity of ECE. Part-time and 
casual work status were negatively associated with total (part-time β = -15.10, casual β 
= -16.41) and formal (part-time β = -11.82, casual β = -15.07) hours of ECE and 
positively associated with emotional (part-time β = 0.26, casual β = 0.30), 
organizational (part-time β = 0.25, casual β = 0.39), and total (part-time β = 0.22, casual 
β = 0.28) quality of ECE. Part-time work was positively associated with instructional 
quality (β = 0.15). Caregiver age was positively but only marginally associated with 
emotional (β = -.02) and total quality (β = .01) of ECE. Low parent education (> 8 
years, > 12 years) was negatively associated with emotional (β = -1.55), instructional (β 
= -.83), organizational (β = -1.46), and total (β = -1.31) quality of ECE. 
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Table 8.4 
Control Variables: Adjusted Effects Associated with Total Quantity of ECE; Quantity of 
Formal ECE; Emotional, Instructional, Organizational, and Total Quality of ECE 
Effect β 
 (adjusted) 




HLE (unstructured)  -1.86**  -3.33  -0.38 
HLE (structured) 







Work status (casual)  -16.41** -21.81 -11.01 
Hours of attendance 
HLE (unstructured) -1.51* -2.60 -0.42 
Work status (part-time) -11.82*** -13.70 -9.93 
Work status (casual)) -15.07*** -18.24 -11.91 
CLASS: Emotional support  
Caregiver age  0.02*  0.00  0.03 
Caregiver education (primary) -1.55*** -2.15 -0.96 
Work status (part-time)  0.26***  0.10  0.42 
Work status (casual)  0.30**  0.09  0.51 
CLASS: Instructional support 
HLE (unstructured)  0.07*  0.00  0.15 
Caregiver education (primary) -0.83** -1.49 -0.18 
Work status (part-time) 0.15*  0.01  0.29 
CLASS: Organizational quality 
Caregiver education (primary) -1.46** -2.04 -0.88 
Work status (part-time)  0.25**  0.09  0.42 
Work status (casual)  0.39***  0.18  0.60 
CLASS: total  
Caregiver age  0.01*  0.00  0.03 
Caregiver education (primary) -1.31*** -1.84 -0.77 
Work status (part-time)  0.22**  0.08  0.36 
Work status (casual)  0.28**  0.08  0.48 
Note: CI = confidence interval; LL = lower limit, UL = upper limit. ***p < 0.001, **p < 0.01, *p < 0.05. 
 
Table 8.5 presents the associations, both crude and adjusted, for identified 
confounders of difficult temperament (low approach-sociability, low persistence and 
high inflexibility) with total quantity, formal ECE, emotional quality, instructional 
quality, organizational quality and combined quality of ECE. Quantity, both total and 
for formal setting only, was not significantly associated with any measure of 
temperament. However, ECE quality variables were associated with the temperament 
variables. High inflexibility was shown to be positively associated with both 
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instructional (β = 0.21) and organizational (β = 0.23) support. Approach sociability was 
shown to be positively associated with instructional support (β = 0.14). 
 
Table 8.5 
Crude and Adjusted Effects Associated with Total Quantity of ECE; Quantity of Formal 






  LL UL 
 
Total hours 
Low approach/sociability -3.24* -3.34 -8.01 1.33 
Low persistence  1.26 -1.76 -7.50 3.98 
High inflexibility -0.85 -5.89 -12.58 0.79 
 Quantity of formal type 
Low approach/sociability -2.05* -1.23 -3.59 1.13 
Low persistence  0.19 -0.25 -2.73 2.24 
High inflexibility  0.49 -0.66 -3.38 2.06 
 Emotional quality  
Low approach/sociability  0.04  0.12 -0.04 0.27 
Low persistence -0.08 -0.01 -0.17 0.16 
High inflexibility  0.00  0.08 -0.10 0.26 
 Instructional quality 
Low approach/sociability  0.02  0.14* -0.00 0.28 
Low persistence -0.13* -0.06 -0.21 0.09 
High inflexibility  0.07  0.21*  .02 0.40 
 Organizational quality 
Low approach/sociability  0.05  0.12 -0.05 0.28 
Low persistence -0.12 -0.09 -0.27 0.10 
High inflexibility  0.07  0.23*  0.04 0.42 
 Combined quality 
Low approach/sociability  0.04  0.12  0.00 0.25 
Low persistence -0.11 -0.05 -0.19 0.10 
High inflexibility  0.04  0.16 -0.00 0.33 
Note: CI = confidence interval; LL = lower limit, UL = upper limit. a Control variables in the model were 
family demographics and home interactional environment. ***p < 0.001, **p < 0.01, *p < 0.05. 
 
8.9 Discussion 
Current attention to individual difference in reactivity to ECE environments has 
placed significant focus on child temperament. Key scholars of developmental science 
have argued for application of biogenetic models to the understanding of variation in 
children’s reaction to ECE environments (Phillips et al., 2011; Rutter, 2012). They have 
asserted the need to advance understanding not only about what works in ECE but for 
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whom. One additional component of understanding impacts of ECE on children’s 
development is to identify where more difficult or reactive children are attending ECE 
programs. This is important both in directing strategy in research examining the 
effectiveness of ECE programs and for tailoring policy and practice to achieve better 
child outcomes (Shonkoff, 2013). Our study aimed to identify where children with 
difficult temperament were attending ECE with reference to both quantity and quality of 
exposure. We sought to assess whether, and in what way, child temperament was 
systematically associated with the quantity and quality of ECE programs.  
In line with studies that have examined ECE selection effects (e.g. Duncan & 
Gibson-Davis, 2006; Johansen, Leibowitz, & Waite, 1996), we first identified key 
structural and family variables associated with placement into ECE programs to include 
as controls in our analyses. In our study, as in prior studies (e.g. Sylva et al., 2007), 
parent employment, level of education, and the HLE were associated with ECE type, 
quantity, and quality, and these effects were controlled in our analyses. Our substantive 
findings indicated the presence of placement bias associated with temperament but in an 
unanticipated way. Though extant literature was neither sufficiently large nor consistent 
to make a directional hypothesis, it had suggested the likelihood of association with 
quantity of care. In our study we did not find associations with quantity of ECE 
exposure, either in early entry or hours of attendance. Nor did we find associations with 
ECE type, our index of structural quality. Our key finding was an association of difficult 
temperament with observed quality. We discuss each of these findings in turn. 
In contrast to studies conducted in infancy that identified age of entry and 
number of hours as associated with difficult temperament (Boyd, 2010; Hock, 1985; 
Sylva et al., 2007), in our study of preschool-aged children, we did not find such effects. 
The absence of significant associations may relate to the age of the children and the 
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attendant size and diversity of the ECE population. More children enter ECE beyond 
infancy and the use of center-based programs increases with age (OECD, 2006). 
Further, most prior studies have been conducted in the US and the UK where social and 
policy contexts differ from those in Australia, the site of the current study. Social and 
policy contexts influence the access, salience of factors in decision-making, and degree 
of choice parents have to take account of their child’s individual characteristics in the 
selection of ECE programs (Thorpe et al., 2004).  
Our assessment of the association of temperament and ECE quality is, to our 
knowledge, the first published data of this sort. We found that children (for whom we 
have temperament data) whose parents rated them as high in inflexibility were over-
represented in ECE rooms with higher instructional and organizational support as 
measured by observation using CLASS. Additionally, children whose parents rated 
them as low in approach sociability were over-represented in ECE rooms characterized 
by higher instructional support. That is, we found that children displaying domains of 
difficult temperament, defined in this case as extreme temperament traits, had a higher 
likelihood of being placed in ECE rooms with a higher level of support for cognitive 
and language development as measured by CLASS observations. While ours is the first 
study of the association of observed ECE quality with temperament, the results are 
consistent with prior findings from interview studies that ask parents about the rationale 
for their choice of ECE programs. In these studies parents identify themselves as 
responsive to the individual characteristics of their child (Gamble et al., 2009; Noble, 
2005; Thorpe et al., 2004). Though we cannot infer causality, the direction of our 
findings is consistent with parent responsiveness to their child’s specific traits.  
Interestingly, in our study both children who are reticent to engage socially and 
those who are more reactive were more likely to be in environments exhibiting higher-
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quality interactive features. Our data cannot provide evidence of the specific reasons for 
this systematic bias but present the hypothesis that parents sought more responsive 
educational environments for their more reactive or sensitive children. The absence of 
any association with emotional quality seems counter-intuitive but is almost certainly 
explained by the generally higher quality of emotional climate across the centers 
studied. In studies of ECE conducted in the UK and the US as well as in this Australian 
study, organizational and instructional climates are consistently lower and more varied 
than emotional climate. While emotional climate is likely important if it is consistently 
of better quality, an effect will be less likely to emerge. For inflexible children one 
would anticipate parent selection of ECE to focus on finding well-organized, predictable 
environments to ameliorate effects of their reactivity. For both low sociability and 
inflexible children, placement in centers with high instructional quality would also seem 
to be consistent with positive responsiveness to child characteristics. Current data on the 
CLASS measure identifies high instructional quality as a marker of high general quality 
(Tayler et al., 2013) and, within the specific domain, a focus on engagement with 
concepts in a mutual interaction would appear a good fit for children who are either 
reticent to engage socially or socially reactive.  
Although quality of ECE has been shown to be particularly important for 
children with difficult temperament (Curby et al., 2011; Pluess & Belsky, 2009), this 
study provides the first evidence that more difficult temperament is statistically 
associated with quality of ECE program and suggests a placement bias into higher-
quality ECE environments. This is important. High-quality ECE has previously been 
reported to provide a compensatory effect, offering children with difficult temperament 
greater opportunities for early learning readiness and ongoing success in formal 
education (Curby et al., 2011; B. K. Hamre & Pianta, 2005).  
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The finding of non-random selection of ECE programs for children with difficult 
temperament also raises the hypothesis that these children may be barometers of quality 
(E. Davis et al., 2012). If selection of ECE is driven by not only structural factors but 
also parent response to child characteristics (Gamble et al., 2009; Noble, 2005; K. 
Thorpe et al., 2004), then more difficult children may serve as barometers of quality (E. 
Davis et al., 2012). Our findings are particularly important in informing research that 
seeks to assess the impact of ECE on children’s ongoing development and 
achievements. They confirm that more accurate assessments of effect size may be 
achieved if temperament is included as a control variable. 
8.10 Limitations and Future Directions 
In assessing the implications of our findings, it is important to consider the 
strengths and limitations of our research design. The strengths of this study lie in the 
sample size, random sampling of ECE programs, and measurement of ECE quality 
using standard observational measures of interactional quality in ECE. However, it 
should be noted that our sampling also presents a limitation. This sampling aimed to 
achieve representation of licensed ECE services in Australia. While our analyses have 
examined history of access to non-licensed (informal) care within the child’s history, we 
cannot know if difficult temperament limits access to ECE at age 4 for some children 
who have difficult temperament. There are a number of alternative services that are not 
within the jurisdiction of ECE licensing in Australia that may be accessed by children 
characterized as more difficult (e.g. play groups and parenting programs) that are 
outside our sampling. We also need to acknowledge that our report data is from one 
source; both temperament and ECE history are provided by parents. Reports of 
temperament from ECE teachers would provide a second source of data from within the 
ECE context. The use of multiple informants is ideal but not always possible for large 
Education and Care Experiences of Children with ‘Difficult’ Temperament 178 
 
samples. The demand on the teachers in the ECE settings and restrictions on providing 
incentive for research participation in the Australian context meant teacher report on 
each individual in their class was not viable. 
Our study presents the first report on the association of temperament and 
observed ECE quality and must be replicated in other settings internationally if we are 
to understand the boundaries of generalizability. Studies across different social and 
educational policy contexts that influence parent choice and access to ECE programs 
will provide informative points of comparison. Direct questioning of parents to obtain 
the underlying rationale for ECE selection and the relative role of temperament is also 
significant. Decisions about ECE placement do not occur in a vacuum and child 
temperament sits alongside family resource and ECE provision in directing how closely 
a “goodness of fit” between child characteristics, family, and ECE environment can be 
achieved.  
8.11 Conclusion 
Our finding that ECE quality is positively associated with difficult temperament 
is important for two reasons. First, the finding highlights the potential of child 
characteristics, as well as those of the family, to influence placement in ECE programs. 
Second, it provides empirical evidence for the potential biasing effect of temperament 
on effect size estimates when assessing the impact of ECE on development outcomes. If 
the non-random placement found in this study applies across other samples, there would 
be a reduced effect estimate. While in other settings the direction of effect may be 
different, the value of statistical control for temperament is patent. 
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Chapter 9: Discussion and Conclusions 
9.1 Introduction 
The effect of ECEC experiences on children’s developmental outcomes is a 
major concern in developmental science, given both the high numbers of children who 
attend ECEC programs and the evidence that these programs can affect development for 
better and worse. This study sought to build on the body of research from RCTs and 
large-scale longitudinal cohort studies examining the effect of ECEC on young 
children’s development by taking an individual difference approach modelled on 
research from biogenetic studies (Bakermans-Kranenburg & Van Ijzendoorn, 2006). 
This thesis sought to provide evidence of the ways in which child temperament 
moderates the effect of non-parental ECEC experience on social-emotional outcomes. 
Further, this thesis sought to identify components of ECEC programs that optimise 
outcomes for children with difficult temperament. 
This thesis makes an original contribution to the field in three ways. First, it 
identifies inflexibility as the dimension of temperament most sensitive to variation in 
the quality of ECEC environment. Second, it identifies inflexibility as a moderator of 
the effect of ECEC quality on children’s social-emotional behaviours. Third, it finds 
that children with inflexible temperament (for whom we have temperament data) are 
over-represented in ECECs with higher instructional and higher organisational quality, 
and children with low approach sociability (shyness) are over-represented in ECECs 
with higher instructional support. Thus, in relation to the central purpose of this study, 
the original contribution to knowledge is the finding that the optimal ECEC 
environment for children with difficult (inflexible) temperament is one where higher 
quality of instructional support is provided. Added to this is the finding that children 
with difficult temperament are more likely to attend ECEC services characterised by 
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higher-quality programs—a factor likely to reduce developmental risk for these 
children. 
9.2 What Was Researched and How it Was Undertaken 
The analysis of the literature revealed five gaps or areas of interest to be 
explored further, and these provided a framework for the study. First, ECEC research in 
a wide range of settings provided evidence that high-quality ECEC could affect the 
social-emotional adjustment of young children. The definition of what constitutes ‘high 
quality’ is currently only partially understood, and the components of ECEC programs 
that relate to social-emotional development and behavioural difficulties across the 
general population of young children are not well understood. Second, inconsistencies 
related to the effects of generalised quality on social-emotional outcomes had prompted 
a call for a new direction of ECEC research that considers individual difference, with a 
particular focus on temperament (Phillips et al., 2011). Third, no studies had 
investigated which components of ECEC quality could improve outcomes for children 
with difficult temperament. Fourth, a new theoretical explanation of how children differ 
in their response to their environments across fields of study—differential 
susceptibility—was being tested, but little work had been done testing this with regard 
to temperament and ECEC environment. Fifth, selection bias may explain the variation 
in extant studies of ECEC and social-emotional development, presenting the possibility 
that there may be a cumulative effect related to selection of ECEC. 
This thesis analysed data from a current and large Australian cohort study, 
E4Kids, to determine: 
1. which components of programs affect children’s social-emotional 
development positively 
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2. which dimensions of temperament are most sensitive to aspects of the 
moderation effect of temperament on quality of ECEC environment 
3. which components of programs positively affect social-emotional outcomes 
for children with difficult temperament 
4. whether the interactions of children with their environments support a dual-
risk/diathesis–stress or differential susceptibility theoretical interpretation 
5. whether there is any selection bias related to child temperament in terms of 
early entry into care, type, quality and quantity of ECEC in the E4Kids 
sample. 
The work of the thesis has been presented in three papers, an overview of which 
is presented in Figure 9.1. The first paper (in Chapter 5) reviewed the literature, and 
made a position statement related to individualising ECEC research to take differential 
response to ECEC into account. This paper also made a case for examining the effect of 
ECEC environment using the CLASS—a current standardised instrument to measure 
interactional quality—in order to determine the effects of ECEC on children in general 
and on children with difficult temperament in particular. This paper was published in 
the AJEC in December 2012. 
The second and third papers (Chapters 7 and 8) presented the empirical research 
using the large dataset of the E4Kids study. Data were obtained from a stratified random 
sample of approximately 2,500 children in 300 ECEC classrooms in two Australian 
states, Victoria and Queensland, in 2010. Data for the current study came from the 
comprehensive Main Caregiver Survey and CLASS Pre-K (Pianta et al., 2008). The 
Main Caregiver Survey provided demographic information, home and social learning 
environment information, ECEC history, measures of temperament and behaviour, and 
parent wellbeing information. The CLASS allowed observation and scoring of the 
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quality of ECEC environments in terms of emotional support, classroom organisation 
and instructional support, using a standardised protocol. Training of 39 CLASS 
fieldworkers in the two states was comprehensive, and research assistants were only 
accredited when they met the performance criterion of > 80 per cent on five tests, in 
keeping with the CLASS protocol. The mean attained reliability of staff exceeded this 
minimum benchmark. 
This thesis addressed five research questions: 
1. What is the contribution of the emotional, organisational and instructional 
support of the ECEC learning environment to variation in children’s social-
emotional behaviours? 
2. What dimensions of temperament are most sensitive to emotional, 
organisational and instructional support in the ECEC environment? 
3. Does temperament moderate associations between ECEC environment and 
social-emotional outcomes? 
4. Using Roisman criteria, do this study’s findings concerning the moderating 
effect of temperament support a dual-risk/diathesis–stress or differential 
susceptibility theoretical interpretation? 
5. Does child temperament affect parent selection of quantity and quality of 
early education and care? 
Therefore, this study examined E4Kids data to determine: 
1. which components of programs affect children’s social-emotional 
development positively 
2. which dimensions of temperament are most sensitive to aspects of the 
moderation effect of temperament on quality of ECEC environment 
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3. which components of programs positively affect social-emotional outcomes 
for children with difficult temperament 
4. whether the interactions of children with their environments in the study 
support a dual-risk/diathesis–stress or differential susceptibility theoretical 
interpretation 
5. whether there is selection bias related to child temperament in terms of early 
entry to care and type, quality and quantity of ECEC in the E4Kids sample. 
 
















Figure 9.1. Diagram presenting study
Research Questions: 
1. What is the contribution of the emotional, 
organisational and instructional features of the 
ECEC learning environment to variation in 
children’s social-emotional behaviours 
2. What dimensions of temperament are most 
sensitive to emotional, organisational and 
instructional support in the ECEC environment? 
3. Does temperament moderate associations 
between ECEC environment and social-
emotional behaviours 
4. Using the Roisman criteria, do our findings 
concerning the moderating effect of temperament 
support a dual risk/diathesis stress or differential 
susceptibility theoretical interpretation? 
Theory 
PAPER 1: Is quality more important if 
you’re quirky? A review of the literature 
on differential susceptibility to childcare 
environments 
Published: Australasian Journal of Early 
Childhood 
Issues raised: 
1. What features of the ECEC environment optimise outcomes for children with ‘difficult’ temperament? 
2. Does the effect of a supportive environment on children with difficult temperament indicate a dual risk or 
differential susceptibility model? 
3. Does difficult temperament affect the selection of ECEC? 
4. A new idea: Children with difficult temperament may be ‘barometers’ of ECEC quality 
Empirical 
work 1 
PAPER 2: Differential response to 
qualities of ECEC environment: 
Inflexible temperament moderates 
effects on social-emotional adjustment. 
Under review: American Educational 
Research Journal 
Findings: 
1. Instructional support predicts social-emotional 
behaviour (internalising and externalising) 
(Table 7.3). 
2. Inflexibility is the dimension of temperament 
most sensitive to ECEC environment 
(emotional and organisational) (Table 7.2). 
3. Inflexible temperament moderates association 
between instructional support and internalising 
behaviour. (Table 7.3, Step 2c). 
4. Results aligned with dual risk/diathesis stress 
interpretation—some indication of differential 
susceptibility using PoI. 
Empirical 
work 2 
PAPER 3: Child temperament and 
parent selection of early childhood 
education and care. 
Under revision: Early Childhood 
Research Quarterly 
Research Questions: 
1. Does age at entry to ECEC vary according to 
temperamental difficulty? 
2. Does quantity of exposure to ECEC vary 
according to temperamental difficulty? 
3. Does type of ECEC attended vary according to 
temperamental difficulty? 
4. Does quality of ECEC vary according to 
temperamental difficulty? 
Findings: 
1. Highly inflexible children are over-represented 
in classrooms with higher instructional and 
organisational support—a compensatory 
effect. 
2. Low approach sociability children are over-
represented in classrooms with higher 
instructional quality—a compensatory effect. 
3. Raises the hypothesis that children with 
difficult temperament may be ‘barometers’ of 
quality. 
OPTIMISING THE ECEC EXPERIENCE OF CHILDREN WITH ‘DIFFICULT’ TEMPERAMENT 
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9.3 Main Findings 
9.3.1 Instructional support in ECEC learning environments predicts social-
emotional behaviours. 
The finding that instructional support is the component of ECEC interactional 
quality that is central to the development of positive social-emotional behaviour 
highlights the importance of positive interactions that develop children’s language and 
thinking skills in the years before formal schooling. This finding aligns with recent 
advances in neuroscience that indicate that connections between emotion, social-
emotional functioning and cognition affect behaviour (Immordino-Yang & Damasio, 
2007). Providing constructive feedback and scaffolding of learning to promote concept 
development through conversations in ECEC programs not only promotes learning, but 
also contributes to social-emotional learning and positive behavioural outcomes 
(Burchinal et al., 2008). Interactions of this kind appear to build on the strong, innate 
drive for learning demonstrated by young children in their irrepressible questioning of 
parents and grandparents about the world about them. These interactions offer not only 
the possibility of increased understanding of the world, but also the possibility of 
positive social-emotional development through positive interaction. 
This view was captured by Winderlich (2012), who noted that the role of the 
adults in the lives and learning of young children is about being conversational partners 
in children’s exploration, and sharing in the wonder of the discoveries waiting to unfold 
around every corner. This importance of instructional support was also recognised in a 
statement noting that engaging with very young children, and encouraging, supporting 
and building on their drive to learn is important for all young children (OECD, 2013). 
The study finding that instructional support in ECEC environments predicts social-
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emotional behaviours thus builds on understandings from neuroscience and the 
community and society in general. 
Using an early version of the CLASS (La Paro et al., 2004), Burchinal et al. 
(2008) noted that, on average, children in US pre-kindergarten classrooms did not 
experience highly interactive and content-rich instruction. Instructional support, as 
measured by the CLASS, was also found to be of low quality in Australia, in the 
E4Kids study (Tayler et al., 2013). While 62 per cent of ECEC services in E4Kids 
scored in the high range for emotional support quality, and nearly all remaining services 
scored in the medium range, 87 per cent scored in the low range for instructional 
quality, and no services ranked in the high range of scores. This is concerning and may 
contribute to the poor social-emotional behaviours observed in many classrooms in the 
data collection for this study. The CLASS measure may provide an instrument for 
improvement. The CLASS sets out three broad dimensions of instructional support, 
with subdivisions and clear markers of important dimensions of learning support. 
Considering these dimensions may be valuable for practising teachers, teacher educators 
and school administrators aiming to enhance practice. Further, it allows assessment that 
may be used to inform teachers, parents and policymakers of the quality of instructional 
support in ECECs.  
The finding that instructional support is related to behavioural outcomes using 
the CLASS Pre-K builds on studies using earlier versions of the CLASS (Section 3.3.2). 
Using the CLASS (2002, 2004) that employed two dimensions of instructional quality 
(concept development and quality of feedback), Burchinal et al. (2008) and Howes et al. 
(2008) found that instructional quality predicted social performance (social competence 
and behaviour problems). The present study provided evidence that instructional quality 
predicts internalising and externalising social-emotional problems. 
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It is surprising that the current study did not find a relationship between 
emotional support and social-emotional outcomes. Intuitively, emotional support for 
children in the two years before school may have been considered the dimension of 
ECEC environments needing assessment and follow-up. Drawing on a range of studies 
from Ladd et al. (1999) to Silver et al. (2005), Pianta, La Paro and Hamre (2008) noted 
that, ‘teachers’ abilities to support social and emotional function in the classroom are 
central to any conceptualisation of effective classroom practice’ (p. 3). The absence of 
significant effect for emotional support in ECEC programs may reflect a ceiling effect, 
as emotional support in Australian ECECs is generally high, and there may not have 
been sufficient difference among ECECs to find a statistical difference. 
9.3.2 Inflexibility is the dimension of temperament that is most sensitive to the 
quality (emotional and organisational) of the ECEC environment. 
This thesis contributes a new approach to studying the relationship of 
temperament with ECEC environment in its examination of the three common 
dimensions of temperament documented in the empirical analyses of psychometric 
scales (Rothbart & Bates, 2006; Sanson et al., 1994). This approach allowed 
identification of inflexibility as the dimension of temperament that is most sensitive to 
the quality of the ECEC environment. Previous published studies used a composite 
measure of items in the Infant Temperament Questionnaire (Carey & McDevitt, 1978) 
designed to capture approach, activity, intensity and adaptability. This study’s reason 
for examining the dimensions of the STSC (Prior et al., 2000) separately is that 
composites may work to dilute, rather than strengthen, effect. This study found that 
inflexibility is significantly associated with emotional and organisational support, while 
correlations for approach sociability and persistence are close to zero. 
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The finding that inflexibility is the dimension of temperament most sensitive to 
the quality of emotional support is unsurprising, given that inflexibility items in the 
STSC relate to distractibility, intensity of reaction, mood and adaptability. For a shy, 
withdrawn child, temperament inflexibility may cause the child to resist being distracted 
when sad, react anxiously when in a depressed mood, and be unable to adapt when 
confronting an uncomfortable interactional situation. This child may cope better when 
emotional support is offered. In contrast, for a non-compliant, aggressive child, 
inflexibility may cause the child to react aggressively when in a depressed mood. This 
child may calm down when emotional support is offered. 
The finding that inflexibility is a dimension of temperament most sensitive to 
classroom organisation is also unsurprising, given that inflexible children tend to be 
distractible and not adaptable to change. A well-organised classroom tends to provide a 
stable, predictable, ordered environment, where children always have something to 
engage them and where teachers monitor, prevent and redirect behaviour before 
learning is interrupted. Such a classroom gives inflexible children a sense of security 
because they are not required to cope with adapting frequently to new rules or 
unnecessary interruptions to classroom activities, and they are provided with interesting 
learning opportunities that are appropriate to their needs and abilities. This study noted 
that the level of bivariate association between inflexibility and instructional support was 
not statistically significant. Further analyses focused on children exhibiting highly 
inflexible temperament as the focus dimension of difficult temperament. 
A contemporaneous measure of temperament was employed in this study—that 
is, the measure was made in the same year as observations of class environment and 
child behaviour. This approach was necessary because the E4Kids study that provided 
the data source commenced at age three, and an earlier measure of temperament was not 
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available. While this approach has the limitation that the measure of temperament is 
potentially a less pure measure of underlying genetic predisposition than one made in 
infancy, it has the advantage of providing data on contemporaneous association that, 
arguably, may be more critical for practice. Temperament develops not only as a genetic 
response, but also throughout development in response to environment, and 
environment selection effects may increase, rather than decrease, genetic load (Plomin 
& Daniels, 2011) (Section 4.2). 
9.3.3 Inflexible temperament moderates associations between ECEC environment 
and social-emotional outcomes. 
The analysis of the data provided two strands of evidence related to the 
moderating effect of temperament on the relationship of preschool ECEC instructional 
support with social-emotional outcomes. The first is that children with inflexible 
temperament have more internalising problems than other children in ECEC 
environments characterised by low instructional support. The second is that the 
reduction of internalising behaviours becomes proportionately greater for children with 
inflexible temperament with improvement in instructional support. The fact that the 
point at which inflexible children cease to have more internalising behaviours is in the 
mid-range rating (see Figure 7.1) shows that even a moderate improvement in 
instructional support quality reduces problems associated with inflexible temperament. 
This is a heartening finding. Improvement in social-emotional outcomes for children 
with difficult temperament is clearly achievable. However, it is concerning to note that 
instructional support has been found to be low in Australian (and US) classrooms 
(Tayler et al., 2013). This study’s evidence that instructional support may be used to 
help children with difficult temperament points to a need for policy decisions related to 
providing resources and improving the training of teachers. The finding that ECEC 
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instructional support affects the social-emotional outcomes of young children extends 
the work of Curby et al. (2011). These researchers found that instructional quality was 
the strongest predictor of social outcomes (closeness and conflict) for children with 
difficult temperament in first grade classrooms. This finding suggests that instructional 
support is the key element in optimising ECEC environments for preschool children 
with difficult temperament. 
This study’s use of two sets of cut-points for inflexibility enabled examination 
of the effects of interactions of inflexibility and environment at two levels of intensity—
clinical and upper degrees of normal. Interestingly, the findings indicated that 
instructional support for high intensity inflexible children has a greater effect than 
instructional support for somewhat less reactive, but still significantly reactive, children. 
This may have implications for interventions for highly reactive, anxious, depressed 
children. Interactions with these children may need to engage their higher-level thinking 
skills through supportive two-way conversations that give them sensitive, high-quality 
feedback and offer encouragement. Such conversations have the potential to increase 
students’ involvement and persistence. These findings present the possibility that 
children with inflexible temperament may serve as ‘barometers’ for generalised 
classroom quality, albeit with lesser effect. 
9.3.4 The moderating effect of temperament on the relationship of ECEC 
environment and social-emotional behaviours supports a dual-risk theoretical 
interpretation. 
This study’s data, although suggesting a trend, do not provide sufficient 
evidence to support a differential susceptibility hypothesis interpretation for the 
mechanism explaining the differential response of children with more reactive 
temperament (Section 4.6.1). Evidence for differential susceptibility has been reported 
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across research fields (Section 4.6.2), and it was expected that this study’s evidence 
would support this explanation of the underlying mechanism in the moderation effect. 
The use of parent report data provided one potential explanation for this result. For 
example, Pluess and Belsky (2010) found support for a dual-risk/diathesis–stress 
interpretation with mother-reported data, but support for a differential susceptibility 
interpretation with teacher-reported data (see Roisman et al., 2012). Interestingly, 
mother-reported data related to the main effects of temperament, but not maternal 
sensitivity, were also reported to differ from teacher-related data in studies by Haltigan 
et al. (2013) and Fraley et al. (2013). 
Another explanation relates to difficulties in measuring ECEC quality. This 
study’s data and other international reports indicate that there is a skewed distribution 
and insufficient sample in the upper range of instructional quality, using the CLASS 
measure. As this is the dimension of ECEC quality moderated by temperament, the 
possibility of demonstrating a positive effect of high instructional quality was limited. 
Finer scaling of instructional quality is necessary to test this explanation. Finally, it may 
be that diathesis–stress is the appropriate underlying explanation, and not the plasticity 
proposed by differential susceptibility theory. 
Future research examining the moderating effects of child characteristics on the 
relationship between ECEC environments and developmental outcomes requires two 
key approaches. First, investigations should use multiple sources of data. Parents, 
teachers, the children themselves and researcher observation (such as using the 
inCLASS) are important sources of information that require convergence, especially 
given the differing outcomes that relate to source of report (Roisman, 2012). Second, 
both correlational design (as in this study) and experimental approaches are essential to 
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shed light on the potency of mechanisms and their application in real-life ECEC 
classrooms. 
9.3.5 Quality of ECEC interactional environment (but not age of entry or quantity 
or type of care) may influence selection of ECEC experience. 
This study’s analyses did not identify any variation in the quantity of ECEC 
exposure for children with difficult temperament, and contrasts with previous reports 
that identified selection effects related to age of entry to care, and quantity and type of 
ECEC (Boyd, 2010; Hock, 1985; Sylva et al., 2007). A possible explanation for this 
variation in finding is that these prior studies were conducted during infancy, when the 
population representation in centre-based care is likely limited. Children enter care 
beyond infancy and the use of centre-based care increases with age (OECD, 2006). In 
addition, most prior reports derive from countries other than Australia—the site of 
E4Kids. 
Interesting relationships were found among dimensions of temperament and 
domains of interactional support quality, as measured by the CLASS Pre-K. High 
inflexibility was found to be related to instructional and organisational ECEC support, 
and low approach sociability was found to be related to instructional support. This study 
found that children (for whom we have temperament data) who displayed higher 
inflexibility were over-represented in ECEC rooms with higher instructional and 
organisational support, as measured by the CLASS. It also found an over-representation 
of very shy children in higher instructional quality classrooms. These findings suggest 
that parents of children with difficult temperament may recognise and be more 
responsive to their children’s needs when selecting the ECEC experience—an 
interpretation supported by a range of studies that document parent response to 
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individual difference in selecting ECEC (Gamble et al., 2009; Noble, 2005; Thorpe et 
al., 2004). 
Whereas children with difficult temperament may have experienced double 
jeopardy in poor quality ECECs, the inflexible and very shy children in this study 
received compensatory experiences in higher-quality ECEC. This result builds on work 
examining cross-context influences on children growing up in different home 
circumstances, and their ECEC environments (Watamura et al., 2011). Watamura et al. 
(2011) provided evidence that the effects of home environments and ECEC 
environments may be cumulative. For example, they found that children from ‘at risk’ 
family backgrounds may experience protective benefits in high-quality ECECs. The 
current study presents that a similar cross-context effect is evidenced in relation to the 
child factor of temperament and ECEC quality. 
This study recognises that a wide range of factors affects parent choice of ECEC 
experience for their children. These factors include socioeconomic status with an 
underlying mechanism of genetic disposition, inability to pay for quality ECEC, and 
unequal access to ECEC services through government agencies. Although it is 
impossible to claim that parents selectively choose higher-quality ECEC for their 
children specifically in response to difficult temperament, the data finding of a selection 
effect for temperament suggests that this is among the influential factors. A future 
direction for research could be to investigate this possibility specifically. The findings 
also have implications for effect estimates that do not consider temperament. As 
suggested by Phillips et al. (2011), error in effect estimates may relate to individual 
difference and unmeasured selection biases. This study’s evidence showed that difficult 
temperament is associated with higher-quality ECEC; however, in different contexts 
with different factors affecting selection of ECEC, it is possible that the bias may be in a 
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different direction. This finding highlights the need to control for temperament when 
assessing the effect of ECEC quality on child outcomes. 
9.4 Importance of the Original Contribution of the Current Study 
This research makes a strong contribution to the optimisation of preschool 
environment for children with difficult temperament, and to increasing understanding of 
what contributes to quality of licensed ECEC programs. The data suggest that the key is 
the quality of instructional support. Evidence from this study suggests that a new 
direction needs to be taken at policy and practice levels to ensure that higher-quality 
instructional support is available to children attending ECEC programs. Resources that 
help teachers encourage thinking skills throughout the ECEC day, and training that 
enables teachers to conduct extended conversations that scaffold learning and build on 
children’s natural drive to learn, are needed. The CLASS (Pianta et al., 2008) has been 
shown both to assess classroom interaction and to provide markers that may assist 
teachers to improve the quality of their instructional support. 
Although it is impossible to claim that parents of children with difficult 
temperament select ECEC services with high instructional support solely based on their 
child’s traits, children with difficult temperament were found to be over-represented in 
ECEC in centres with higher levels of instructional and organisational support. The 
knowledge that children with difficult temperament have improved social-emotional 
outcomes in ECEC with higher instructional support is important and suggests that 
parents of these children may be responding to their children’s special needs. 
From a theoretical perspective, the influence of this study is strong. The large 
dataset from E4Kids draws attention to the importance of considering individual 
difference in temperament in studies examining the effects of ECEC interactional 
environment on behavioural outcomes. Further, it challenges theory to propose 
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hypotheses to explain why there are differences in interpreting the moderating role of 
temperament in the relationship of ECEC environment and child outcomes related to 
different source of data—parents and teachers. The study also contributes from a 
methodological perspective in two ways. First, the study is one of the first to use 
Roisman criteria to distinguish differential susceptibility from dual-risk/diathesis–stress. 
Second, different approaches to the measurement of temperament were employed. The 
study also contributes to the discussion of how selection bias may be obscuring 
relationships in ECEC research. Whereas a great deal of interest has been shown in 
selection effects attributed to family factors (e.g. NICHD SECCYD, 2006), the current 
study draws attention to a selection effect related to the significant child factor of 
temperament. 
9.5 Limitations and Future Research 
Although this thesis has key strengths in its use of a large and current Australian 
dataset and detailed observational measurement of ECEC quality using the CLASS, 
there are inevitably limitations to the data that must be acknowledged during the 
interpretation and translation of these findings. First, the study was based on parent-
reported outcomes. In the first year of E4Kids, demand on teachers was high and it was 
impossible to collect reports of individual children’s social-emotional outcomes. This 
was a limitation, particularly in view of the variability of parent and teacher reports in 
outcome explanations reported by Roisman et al. (2012). Future research may also 
consider using child interviews and independent observations (see Downer et al., 2010) 
with a subset of the sample of children who have inflexible temperament in order to 
examine child behavioural reaction to the different instructional support strategies used 
by teachers. 
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Second, this study was unable to infer causality. Like all large cohort studies, 
this study was subject to the limitations of large-scale cohort studies that employ 
correlational designs. Although the findings indicated associations between variables, 
they were unable to establish causal links.  
Third, when examining the relationship of ECEC quality with child outcomes, 
two ideas need to be separated. These are that methodologies need to be applied with a 
focus on individual difference in trying to understand the child in the ECEC 
environment and the policy context in which teachers work needs to be examined. 
Where there are constraints on teacher quality brought about by an accountability 
agenda, outcomes for individual children may be affected. While this thesis applied a 
methodology with a focus on individual difference, the effects of constraints on teachers 
brought about by an accountability agenda were not examined.  
A particular feature to note is that, while E4Kids provides a large and diverse 
sample, there remains an under-representation of families living in disadvantaged 
circumstances. An important direction for future research is examining the relationship 
between socioeconomic status and temperament and the selection of ECEC. Of 
particular interest could be considering combined environmental and genetic effects, 
particularly in low-income families. Finally, there is a need to examine longer-term 
patterns. E4Kids is a five-year study. The researchers plan to revisit the effects of ECEC 
quality on social-emotional outcomes over time. Examining children’s social-emotional 
development over a number of years, in ECEC with differing levels of instructional 
support, and for children with differing temperament profiles, may give a clearer 
understanding of the effect of instructional support on behaviour. Further, attention will 
also be directed to the moderation effect of temperament in the development of 
cognitive and academic skills over the five years of the study, and a comparison with 
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the results in the National Assessment Program—Literacy and Numeracy (NAPLAN) 
will be undertaken. 
9.6 Conclusion 
This study’s identification of the unique input of instructional support to the 
development of positive social-emotional behaviours in children, particularly those with 
difficult temperament attending preschool ECEC services, makes an original 
contribution to work in the field. From a theoretical point of view, this study has both 
highlighted the importance of considering individual difference in temperament when 
investigating the effect of ECEC environment on the behavioural outcomes of young 
children, and identified directions for further study to elucidate theory that explains this 
effect. From a translational perspective, the findings presented in this thesis extend 
knowledge of the importance of instructional support in the development of positive 
social-emotional behaviours. 
This study extends the work of Curby et al. (2011), which examined this 
question in a sample of children in Grade 1 to a younger cohort of children attending 
ECEC programs. Appreciation of the particular value of higher-level instructional 
support to children with difficult temperament is important if these children are to be 
supported to establish positive life trajectories. The researchers’ vision is that this 
study’s evidence of the positive effect of higher-quality instructional support on 
behavioural outcomes will be a catalyst for action to improve the interactional 
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Appendix B 
Information Sheet for Parents 
 
Information Sheet for PARENTS 
 
Dear Parent/Caregiver,  
 
Thank you for taking the time to read this Information Statement. This Information Statement 
and Consent Form is 5 pages long. Please make sure you have all the pages. 
 
You and your child are invited to participate in a research study that is explained below. 
 
What is an Information Statement? 
 
These pages tell you about the research study. The information is to help you to decide whether 
or not you would like to participate. 
 
Please read this Information Statement carefully. You can ask us questions about anything in it. 
 
Participation in this research study is voluntary. If you don’t want to take part, you don’t have 
to. You can withdraw from the study at any time without explanation. 
  
Once you have understood what the study is about, if you would like to take part please sign the 
consent form at the end of this document and return it to us. You can keep the rest of this 
document for your information and for your records. 
 
What is the research study about? 
 
E4Kids is a national study about the effectiveness of early childhood education and care 
(ECEC) programs in Australia. The study will follow more than 2000 children, their families 
and their care and education experiences for 5 years. 
 
Over this time we will collect information from children, parents, preschool and school teachers 
and centre directors and principals. 
 
The study focuses on the experiences children have within ECEC programs and their impact 
upon educational and social outcomes. Higher-quality programs have been shown to increase 
children’s attainments and have enduring effects on adult productivity and social participation. 
The absence of an ECEC program has been found to predict poor progress. This study will 
identify the components and forms of ECEC provision that are most effective in supporting 
children’s learning, wellbeing and social inclusion. This is the first Australian study to link the 
non-compulsory education of three-year-olds to national test data collected when children are 
eight (NAPLAN). Further, this study will identify how to maximise the value of the $3.3 billion 
invested annually in ECEC by Australian governments. 
 
Who are the Researchers? 
 
• Professor Collette Tayler, Chair of Early Childhood Education and Care, The 
University of Melbourne  
• Professor Karen Thorpe, Professor of Psychology, School of Psychology and 
Counselling, Queensland University of Technology 
• Professor Patrick Griffin, Director Assessment Research Centre, The University of 
Melbourne  
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• Professor Raymond Adams, Professorial Fellow, Assessment Research Centre, The 
University of Melbourne  
• Professor Elizabeth Waters, Jack Brockhoff Chair of Child Public Health, The 
McCaughey Centre, The University of Melbourne  
• Professor Ann Sanson, Department of Paediatrics, The University of Melbourne, 
Royal Children's Hospital 
• Mr Dan Cloney, Project Manager, The University of Melbourne  
• Dr Tim Gilley, Senior Policy Advisor, Child and Adolescent Planning and 
Coordination Unit, Department of Education & Early Childhood Development  
 
Who is funding the study? 
 
The E4Kids study is funded by the Australian Research Council (ARC) Linkage Project (LP) 
Scheme (Grant LP0990200) in partnership with the Victorian Department of Education and 
Early Childhood Development and the Queensland Department of Education and Training. 
 
What does my child need to do to be in this research project? 
 
If you agree to participate, your child will be asked to take part in developmental assessments of 
their cognition, numeracy, literacy and language. These tests, from the Woodcock Johnson III 
cognitive and achievement batteries, are used around the world. Experienced and qualified 
researchers would conduct these, in a one on one environment, either at your child’s ECEC 
centre or at your home. The tests involve responding to pictures, words, letters and numbers in 
test booklets verbally, by pointing and by drawing and writing. 
 
We will conduct these tests once a year for 4 years. They will take between one and two hours. 
 
When your child reaches grade 3 we would like to use their results on the National Assessment 
Program - Literacy and Numeracy tests (standard tests for all children in Australia conducted in 
schools) as data in our analysis. We would also use some of the data your child’s school collects 
and reports to the State Government to reduce the number of questions we ask you in surveys. 
For example the School Entrant Health Questionnaire in Victoria will tell us useful information 
about child’s health without us asking you twice. 
 
In each year of the study we will ask your child’s teacher to answer short surveys about your 
child’s social and emotional development as well as their inclusion in class. 
 
We will also observe the normal daily routine of your child’s ECEC centre on one day during 
the year. 
 
What do I need to do to be in this research project? 
 
If you agree to participate, you will be asked to complete a short survey about yourself, your 
family and your child. This survey will take around one hour to complete. We will send a 
survey to you every year for 5 years. We may also ask to visit your home if your child does not 
attend an early child service. 
 
What are the possible benefits for my child and me? 
 
There are no direct benefits to you or your child. However, you and your child can feel a sense 
of pride in contributing to this exciting national research study that will have positive 
implications for children in the future. 
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The focus of this study is optimising early learning and social experiences and establishing 
positive life trajectories for Australia’s children. This addresses the National Research Priority, 
A healthy start to life, and aligns with the National Productivity Agenda.  
 
What are the possible inconveniences? 
 
We ask for around one hour of your time each year of the study and up to two hours of your 
child’s time in each of the first 4 years of the study. We foresee no other inconveniences or risks 
for you or your child. 
 
How will our confidentiality be protected? 
 
Any information we collect from you, your Centre, your staff and the children in your care will 
remain confidential. We can disclose your information only with your permission, except as 
required by law.  
When we write or talk about the results of this study, we will report aggregate information about 
de-identified participants. This means that no one will be able to identify you, your centre, staff 
or individual children or families.  
In our data collection, we will remove all identifiable information (names, addresses, dates of 
birth) and participants will be identified by a unique code only. Only the study directors (Tayler 
and Thorpe) will be able to reverse this process and only at your request or where required by 
law.  
All information will be stored securely. Physical records will be locked in a secure filing cabinet 
in the Melbourne Graduate School of Education or Queensland University of Technology as is 
appropriate. All electronic records will be stored on a password-protected computer database 
only accessible by the research team.  
Five years from the final publication (report or other scholarly publication) or teaching use, the 
research data and records will be securely destroyed. The research team reserves the right to 
archive the final de-identified dataset as a historic record. This will not include any of your 
personal details. 
 
Will we be informed of the results when the research study is finished? 
 
The research team will send you regular newsletters, to keep you updated about the progress of 
the study. There will also be a study website on which you can view summaries of aggregate 
results, media releases and general study information. At the end of the study, we will send you 
a summary of the results, without technical terms. 
 
Where can I get further information? 
 
If you would like more information about the study or if you need to speak to a member of the 
research team in an emergency please contact: 
 
Name: Cathy Thompson and Prue Millear 
telephone: (07) 3138 8441 (Cathy) and (07) 3138 8442 (Prue) 
 
 
QUT is committed to researcher integrity and the ethical conduct of research projects. However, if 
you do have any concerns or complaints about the ethical conduct of the project you may contact the 
QUT Research Ethics Officer on +61 7 3138 5123 or ethicscontact@qut.edu.au. The Research 
Ethics Officer is not connected with the research project and can facilitate a resolution to your 
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concern in an impartial manner. 
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Appendix C 
Consent Form for Parents 
 
Consent form for parents and their children participating in the E4Kids study 
 
Name of parent:         date of birth: / /
  
 
Name of child:        date of birth: /
 /  
 
1. I consent to participate in the E4Kids study and a written statement describing the study 
has been given to me to keep. I understand that my participation will include the 
completion of surveys and may also involve being contacted or visited by a researcher. 
 
2. I consent for my child to participate in the E4Kids study. I understand that my child’s 
participation will include being visited by a researcher, under their teacher’s or my 
supervision, who will measure their development through direct observation of their 
health, learning and development. The research team will also access the data my child’s 
school collects about them that is held by the Victorian/Queensland Government (e.g. 
National Assessment Program – Literacy and Numeracy test results). 
  
3. I acknowledge that: 
 
(a) The possible effects of the test items, surveys and linked data have been 
explained to my satisfaction; 
 
(b) My child and I are free to withdraw from the study at any time without 
explanation or prejudice and to withdraw any unprocessed data 
previously supplied; 
 
(c) The study is for the purpose of research. When the researchers write or 
talk about the results of the study they will do it in an aggregate and de-
identified way. This means that nobody will be able to identify me or my 
child, from any reports or publications.  
 
(d) I have been informed that the information I provide is confidential, 
subject to any legal requirements. 
 
(e) My or my child’s, participation has no effect on my child’s participation 




Signature Date  / /  
 (Parent) 
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Appendix D 
Information Sheet for Centre Directors 
 
Information Sheet for CENTRE DIRECTORS 
 
Dear Centre Director, 
 
Thank you for taking the time to read this Information Statement. This Information Statement 
and Consent Form is 4 pages long. Please make sure you have all the pages. 
 
You and your Centre are invited to participate in a research study that is explained below. 
 
 
What is an Information Statement? 
 
These pages tell you about the research study. The information is to help you to decide whether 
or not you would like to participate. 
 
Please read this Information Statement carefully. You can ask us questions about anything in it. 
 
Participation in this research study is voluntary. If you don’t want to take part, you don’t have 
to. You can withdraw from the study at any time without explanation. 
  
Once you have understood what the study is about, if you would like to take part please sign the 
consent form at the end of this document and return it to us. You can keep the rest of this 
document for your information and for you records. 
 
 
What is the research study about? 
 
E4Kids is a national study about the effectiveness of early childhood education and care 
(ECEC) programs in Australia. The study will follow more than 2000 children, their families 
and their care and education experiences for 5 years. 
 
Over this time we will collect information from children, parents, preschool and school teachers 
and centre directors and principals. 
 
The study focuses on the experiences children have within ECEC programs and their impact 
upon educational and social outcomes. Higher-quality programs have been shown to increase 
children’s attainments and have enduring effects on adult productivity and social participation. 
The absence of an ECEC program has been found to predict poor progress. This study will 
identify the components and forms of ECEC provision that are most effective in supporting 
children’s learning, wellbeing and social inclusion. This is the first Australian study to link the 
non-compulsory education of three-year-olds to national test data collected when children are 
eight (NAPLAN). Further, this study will identify how to maximise the value of the $3.3 billion 
invested annually in ECEC by Australian governments. 
 
Who are the Researchers? 
 
• Professor Collette Tayler, Chair of Early Childhood Education and Care, The 
University of Melbourne  
• Professor Karen Thorpe, Professor of Psychology, School of Psychology and 
Counselling, Queensland University of Technology 
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• Professor Patrick Griffin, Director Assessment Research Centre, The University of 
Melbourne  
• Professor Raymond Adams, Professorial Fellow, Assessment Research Centre, The 
University of Melbourne  
• Professor Elizabeth Waters, Jack Brockhoff Chair of Child Public Health, The 
McCaughey Centre, The University of Melbourne  
• Professor Ann Sanson, Department of Paediatrics, The University of Melbourne, 
Royal Children's Hospital 
• Mr Dan Cloney, Project Manager, The University of Melbourne  
• Dr Tim Gilley, Senior Policy Advisor, Child and Adolescent Planning and 
Coordination Unit, Department of Education & Early Childhood Development  
 
 
Who is funding the study? 
 
The E4Kids study is funded by the Australian Research Council (ARC) Linkage Study (LP) 
Scheme (Grant LP0990200) in partnership with the Victorian Department of Education and 
Early Childhood Development and the Queensland Department of Education and Training. 
 
What do I need to do to be in this research study? 
 
If you agree to participate, you will be asked to complete a survey about your centre. It is 
anticipated that this will take around 1 hour. 
 
We would also like to observe the normal daily routine of your centre on one day during the 
year. In the same week that we observe the daily routine of your centre we would also like to 
conduct some short developmental tests with the children in the study. Finally, we will send a 
survey to the teachers/room leaders/assistants in your centre. We will seek out children, parent 
and staff consent separately, in addition to this document. Staff surveys can be conducted either 
during our outside centre operation hours.  
 
Finally we would like your permission to use some of the data you report to the State 
Government as part of their licensing of early childhood services. This will reduce the number 
of questions we ask you and the time it will take you to complete our survey. 
 
What are the benefits for my Centre? 
 
Whilst there may be no direct benefits to you or your Centre, you and your staff can feel a sense 
of pride in contributing to this exciting national research study that will have positive 
implications for children in the future. 
 
The focus of this study is optimising early learning and social experiences and establishing 
positive life trajectories for Australia’s children. This addresses the National Research Priority, 
A healthy start to life, and aligns with the National Productivity Agenda.  
 
What are the possible inconveniences? 
 
We ask for a small amount of your time to complete a survey, access to observe the daily 
routine of your centre on one day during the year and to conduct child developmental testing 
during the week of that observation. We can foresee no other inconveniences or risks for you, 
your staff or the children in your care. All research staff will be highly competent and qualified 
to work with children, including a Working with Children (Blue Card) check. Furthermore, the 
project team will provide you with direct access to a Senior Researcher to answer questions 
relating to the sampling and data collection process. 
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How will our confidentiality be protected? 
 
Any information we collect from you, your Centre, your staff and the children in your care will 
remain confidential. We can disclose your information only with your permission, except as 
required by law.  
When we write or talk about the results of this study, we will report aggregate information about 
de-identified participants. This means that no one will be able to identify you, your centre, staff 
or individual children or families.  
In our data collection, we will remove all identifiable information (names, addresses, dates of 
birth) and participants will be identified by a unique code only. Only the study directors (Tayler 
and Thorpe) will be able to reverse this process and only at your request or where required by 
law.  
All information will be stored securely. Physical records will be locked in a secure filing cabinet 
in the Melbourne Graduate School of Education or Queensland University of Technology as is 
appropriate. All electronic records will be stored on a password-protected computer database 
only accessible by the research team.  
Five years from the final publication (report or other scholarly publication) or teaching use, the 
research data and records will be securely destroyed. The research team reserves the right to 




Will we be informed of the results when the research study is finished? 
 
T 
he research team will send you regular newsletters, to keep you updated about the progress of 
the study. There will also be a study website on which you can view summaries of aggregate 
results, media releases and general study information. At the end of the study, we will send you 
a summary of the results, without technical terms. 
 
 
Where can I get further information? 
 
If you would like more information about the study or if you need to speak to a member of the 
research team in an emergency please contact: 
 
Name: Cathy Thompson and Prue Millear 
Contact telephone: (07) 3138 8441 (Cathy) and (07) 3138 8442 (Prue) 
 
 
QUT is committed to researcher integrity and the ethical conduct of research projects. However, if 
you do have any concerns or complaints about the ethical conduct of the project you may contact the 
QUT Research Ethics Officer on +61 7 3138 5123 or ethicscontact@qut.edu.au. The Research 
Ethics Officer is not connected with the research project and can facilitate a resolution to your 
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Appendix E 
Consent Form for Centre Directors 
 
Consent form for Centre Directors participating in the E4Kids study 
 
 
Name of participant: 
 
 
Name of centre/school: 
 
1. I consent to participate in the E4Kids study and a written statement describing the study 
has been given to me to keep. I understand that my participation will include the 
completion of surveys and may also involve being contacted or visited by a researcher in 
my workplace. I also consent to the collection of data I have submitted to the State 
Government for licensing purposes. 
 
 
2. I acknowledge that: 
 
(a) The possible effects of the surveys and test items have been explained to 
my satisfaction; 
 
(b) I am free to withdraw from the study at any time without explanation or 
prejudice and to withdraw any unprocessed data previously supplied; 
 
(c) The study is for the purpose of research. 
 
(f) I have been informed that the information I provide is confidential, 
subject to any legal requirements. 
 





Signature Date  / /  
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Appendix F 
Information Sheet for Teachers/Assistants 
 
Information Sheet for TEACHERS/ASSISTANTS 
 
Dear Teacher,  
 
Thank you for taking the time to read this Information Statement. This Information Statement 
and Consent Form are 5 pages long. Please make sure you have all the pages. 
 
You and your Centre are invited to participate in a research study that is explained below. 
 
What is an Information Statement? 
 
These pages tell you about the research study. The information is to help you to decide whether 
or not you would like to participate. 
 
Please read this Information Statement carefully. You can ask us questions about anything in it. 
 
Participation in this research study is voluntary. If you don’t want to take part, you don’t have 
to. You can withdraw from the study at any time without explanation. 
  
Once you have understood what the study is about, and if you would like to take part please sign 
the consent form at the end of this document and return it to us. You can keep the rest of this 
document for your information and for you records. 
 
 
What is the research study about? 
 
E4Kids is a national study about the effectiveness of early childhood education and care 
(ECEC) programs in Australia. The study will follow more than 2000 children, their families 
and their care and education experiences for 5 years. 
 
Over this time we will collect information from children, parents, preschool and school teachers 
and centre directors and principals. 
 
The study focuses on the experiences children have within ECEC programs and their impact 
upon educational and social outcomes. Higher-quality programs have been shown to increase 
children’s attainments and have enduring effects on adult productivity and social participation. 
The absence of an ECEC program has been found to predict poor progress. This study will 
identify the components and forms of ECEC provision that are most effective in supporting 
children’s learning, wellbeing and social inclusion. This is the first Australian study to link the 
non-compulsory education of three-year-olds to national test data collected when children are 
eight (NAPLAN). Further, this study will identify how to maximise the value of the $3.3 billion 
invested annually in ECEC by Australian governments. 
 
Who are the Researchers? 
 
• Professor Collette Tayler, Chair of Early Childhood Education and Care, The 
University of Melbourne  
• Professor Karen Thorpe, Professor of Psychology, School of Psychology and 
Counselling, Queensland University of Technology 
Education and Care Experiences of Children with ‘Difficult’ Temperament 255 
 
• Professor Patrick Griffin, Director Assessment Research Centre, The University of 
Melbourne  
• Professor Raymond Adams, Professorial Fellow, Assessment Research Centre, The 
University of Melbourne  
• Professor Elizabeth Waters, Jack Brockhoff Chair of Child Public Health, The 
McCaughey Centre, The University of Melbourne  
• Professor Ann Sanson, Department of Paediatrics, The University of Melbourne, 
Royal Children's Hospital 
• Mr Dan Cloney, Project Manager, The University of Melbourne  
• Dr Tim Gilley, Senior Policy Advisor, Child and Adolescent Planning and 
Coordination Unit, Department of Education & Early Childhood Development  
 
Who is funding the study? 
 
The E4Kids study is funded by the Australian Research Council (ARC) Linkage Study (LP) 
Scheme (Grant LP0990200) in partnership with the Victorian Department of Education and 
Early Childhood Development and the Queensland Department of Education and Training. 
 
What do I need to do to be in this research study? 
 
If you agree to participate, you will be asked to complete a short survey about the characteristics 
of your classroom and work environment. It is anticipated that this will take around 30 minutes. 
 
We would also like you to provide short responses on children’s social and emotional 
development and their inclusion in class. We will provide a brief survey for each study child 
including measures such as the Strengths and Difficulties Questionnaire (SDQ) for you to 
complete. This will take between 10 and 15 minutes per child. 
 
Finally, during once day in the year we would like to observe your group’s normal daily routine. 
This will involve one observer sitting in on your class for 2 to 3 hours. 
 
What are the possible benefits for my Centre, myself and the children in my Centre? 
 
Whilst there may be no direct benefits to you or your Centre, you and your centre can feel a 
sense of pride in contributing to this exciting national research study that will have positive 
implications for children in the future. 
 
The focus of this study is optimising early learning and social experiences and establishing 
positive life trajectories for Australia’s children. This addresses the National Research Priority, 
A healthy start to life, and aligns with the National Productivity Agenda.  
 
What are the possible inconveniences? 
 
We ask for 30 minutes of your time to answer questions about yourself and your 
room/workplace. In addition for each child in the centre we ask that you answer a short survey 
about their development that will take 10-15 minutes per study child. We do not anticipate any 
other inconveniences or risks to you or children in the study 
 
How will our confidentiality be protected? 
 
Any information we collect from you will remain confidential. We can disclose your 
information only with your permission, except as required by law.  
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When we write or talk about the results of this study, we will report aggregate information about 
de-identified participants. This means that no one will be able to identify you, your centre or the 
children in your centre.  
In our data collection, we will remove all identifiable information (names, addresses, dates of 
birth) and participants will be identified by a unique code only. Only the study directors (Tayler 
and Thorpe) will be able to reverse this process and only at your request or where required by 
law.  
All information will be stored securely. Physical records will be locked in a secure filing cabinet 
in the Melbourne Graduate School of Education or Queensland University of Technology as is 
appropriate. All electronic records will be stored on a password-protected computer database 
only accessible by the research team. 
Five years from the final publication (report or other scholarly publication) or teaching use, the 
research data and records will be securely destroyed. The research team reserves the right to 
archive the final de-identified dataset as a historic record. This will not include any of your 
personal details. 
 
Will we be informed of the results when the research study is finished? 
 
The research team will send you regular newsletters, to keep you updated about the progress of 
the study. There will also be a study website on which you can view summaries of aggregate 
results, media releases and general study information. At the end of the study, we will send you 
a summary of the results, without technical terms. 
 
 
Where can I get further information? 
 
If you would like more information about the study or if you need to speak to a member of the 
research team in an emergency please contact: 
 
Name: Cathy Thompson and Prue Millear 
telephone: (07) 3138 8441 (Cathy) and (07) 3138 8442 (Prue) 
 
 
QUT is committed to researcher integrity and the ethical conduct of research projects. However, if 
you do have any concerns or complaints about the ethical conduct of the project you may contact the 
QUT Research Ethics Officer on +61 7 3138 5123 or ethicscontact@qut.edu.au. The Research 
Ethics Officer is not connected with the research project and can facilitate a resolution to your 
concern in an impartial manner. 
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Appendix G 
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Appendix H 
Main Caregiver Survey 
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Appendix I 






 Appendix J 
Classroom Scoring Summary Sheet 
 
CLASS 
   Teacher: -----------------------------------------------------------------------------Observer: ------------------------------------------------------ 
Center/ID----------------------------------------------------------------------------Date: ------------------------------------------------------------ 
Start time--------------------------------------------------------------------------- End time: ------------------------------------------------------- 
DIRECTIONS 
Copy scores from sheets. Compute average scores for each dimension by adding cycle scores for each dimension and then dividing by the number of cycles completed. 
Finally, compute domain scores as indicated. 
 
Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6 Average 
 
Number of students 
        
Emotional Support 
Number of adults 
        --------- + --------- + --------- 
Academic content 



























 PC reversed NC TS 
 
+ --------- /4 =  
 RSP 
Format 







































Start time 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   Classroom Organization 
End time 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7  
  
-------- + -------- + -------- /4 
PC 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7    BM  PD ILF  
NC 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   
TS 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   
RSP 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   
BM 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   Instructional Support 
PD 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   
-------- + -------- + -------- /4- 
ILF 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7    CD  QF  LM 
CD 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   
QF 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   
LM 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7   
 Appendix K 
Literature Review for Selection Effects Paper: Table 6.1.3 to Table 6.1.6 
Table 6.1.3. Literature Review: Papers connecting child temperament to employment – re-entry to workforce 
Author/Date Age of Sample N Aim of Study Temperament Measure Key 
Variables- 
Finding 





82 To examine decisions of mothers 
who changed their minds about 
going back to work. 
Semi-structured interviews time of 
entry 
“Inconsistent” mothers (back to work earlier than planned) at 
3 months expressed stronger concern about and aversion to 
“fussy” baby behavior. 
 






3, 8, and 12 months 172 To contribute to an understanding 
of employment-related behavior in 
women and perceptions of infant 
needs associated with decisions 
about employment.  
 
Use of a standard interview 




Twenty five percent of women who planned to stay home 
worked instead. 
The home/work mothers report being more upset by fussiness 
in babies than mothers in other groups BUT she does not see 
her own infant as demanding or fussy. 
 
 




Infants 64 To find if infant characteristics may 
influence maternal decisions to 
work outside the home. 
Brazelton Neonatal Behavioral 
Assessment Scale (NBAS) 
time of 
entry 
Women not working at three months postpartum had infants 
with more difficult temperament. 
Galambos and 
Lerner (1987)  
complete temperament 
data for children’s first 
5 years 
93  To investigate the influence of child 
characteristics on mother’s entering 
work force. 




Mothers of children with difficult temperaments were less 
likely to enter work force. 






4 or 5 months 255 To see whether there are initial 
differences between women and 
children who will vary in their use 
of day care. 






Study did not replicate the Galambos and Lerner finding that 
temperamental difficulty is associated with the decision to 




data for children’s first 
5 yrs 
93  To investigate the influence of child 
characteristics on mother’s entering 
work force. 




Mothers of children with difficult temperaments were not less 
likely to enter work force. 




1201 To see which child factors related to 
use of non-maternal infant care. 
Infant Characteristics Questionnaire 
Bates et. al., (1979 
time of 
entry 






105 To examine parent decisions 








Temperament had effect on paid work decisions. Eighteen 
percent (n=17) of mothers who did not intend to return to 
work did so at 12 months. 
 
Table 6.1.4. Literature Review: Papers connecting difficult temperament, quality of parenting and ECEC 






Age of Sample N Aim of Study Temperament 
Measure 
Key Variables- Finding 
Early, et al., (2002) 
 
15-months 215 
NICHD 3 sites 
To test responsive 
parenting as a moderator 
of wary behavior 
between 15 months and 





quality of parenting Quality of parenting 
predicted behavior in the 
transition to 
kindergarten for children 
with wary behavior 
Stright (2008) First grade 1364 To examine if infant 
temperament moderates 
relations between 
maternal parenting in 
early childhood and 
children’s adjustment in 
first grade 
Infant Questionnaire 
(Carey & Mc Devitt, 
1978 
quality of parenting Temperament moderated 
association between 
maternal parental styles 
during early childhood 
and first grade social 
styles and relationship 
with teachers and peers 
 
  





Age of Sample N Aim of Study   Temperament Measure Key Variables Finding 
Pluess and Belky 
(2009) 
For each 3-4 
intervals up to 4 
years 6 months 




susceptible to child care 
experiences.  
  Infant Questionnaire (Carey & 
Mc Devitt, 1978) 
quality of ECEC Children with difficult 
temperaments exhibited both more 
behavior problems when faced with 
low-quality care and fewer behavior 
problems when experiencing high-
quality care. 
Curby et al., 
(2011) 
First grade 1032 To examine the 
association between 
classroom quality and 
difficult temperament. 
  Infant Questionnaire (Carey & 
Mc Devitt, 1978) 
quality of ECEC High-quality classroom interaction 
may ameliorate risks associated 
with difficult temperament. 




1201 To see which child 
factors related to use of 
non-maternal infant 
care. 
  Infant Characteristics 
Questionnaire 
Bates et. al., (1979) 
more hours Infants with difficult temperaments 
who were: 
 “non-adaptable”-at 3 months- had 
more hours of non-maternal child 
care at that time; 
 “fussy”at 3 months had more hours 
of non-maternal care at 10 months). 
 
 




Age of Sample N Aim of Study Temperament Measure Key Variable-  Finding 
Noble (2005) ECEC children All parents who 
were users of one 
or more of the 
four services 
available in the 
local community 
To detail how phenomenographic 
and grounded theory investigation 
aimed at generating new 
knowledge of an under-researched 
area of parental choice of ECEC 
services. 
qualitative analysis of the 
23 interviews 
quality related to 
child’s needs 
Parent choice is influenced by an 
assessment of the needs of the child 
and family.  
Ioannone,P 
(2008) 
6 month 195 from NICHD 
(2005) 
To examine factors related to 
maternal separation anxiety. 
14-item Early Infant 
Temperament 
Questionnaire 
quality related to 
child’s needs  
Child care quality did not contribute 
to separation anxiety for mothers of 
children with difficult 
temperaments. 
Gamble et al., 
(2008) 
Mean age = 49 
months 
220 To example how parents selected 
non-maternal care.  
The Child Care 
Arrangement 
Characteristics 
Questionnaire – 4 items: 
shy, immature, cannot 
focus, anxious-tense 
quality related to 
child’s needs  
Respondents were less likely to 
value curriculum options if children 
had more difficult temperaments – 
unclear if more emphasis on care-
giver-child interactions. 
 
